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54 19.9.5.3 PMD_MODULATION.FEOUESL.......curiurerrererreresreresseressessessssessssesesssessssessssssessssesssssessssssssssssssssessssessssessssssssns
55 19.9.5.5 PMD_PREAMBLE.request
56 19.9.5.7 PMD _TX START .FEOUESL.......cueueeriurireeeeriereeesessesessisessisesssssss st bsesss st sesesssses s sesssssssssessssssessssssssssssssssnsens
57 19.9.5.8 PMD_TXEND .FEOUESL.......cureueeeuereureriueereereeesessesessisessssssssssssssssessssessssessssesessssessssssssssssssssssasssssssssssssssssssnsens
58 19.9.5.9 PMD_ANTSEL .FEQUESL.......coreureriereeerercereeireisineesineieeseeeeeesenes
59 19.9.5.11 PMD_TXPRWLVL.request

Copyright © 2003 |EEE. All rights reserved.

X -
COPYRIGHT 2003; Institute of Electrical and Electronics Engineers, Inc ZE Standards Draft, SJb]&t to Cha’]ge. Document provided by IHS Licensee=Federal Aviation Admin/9999507100, User=,
v 10/02/2003 07:49:13 MDT Questions or comments about this message: please call

the Document Policy Group at 1-800-451-1584.



IEEE P802.11g/D8.2, April 2003 SUPPLEMENT TO IEEE STANDARD FOR INFORMATION TECHNOLOGY—

1 19.9.5.12 PMD_RATE.request

2 19.9.5.14 PMD_RSS!.indicate

3 19.9.5.15 PMD_SQuINAICALE.....c.ovurueerereirereeriseeressessssessesessesesssssssssssesssssssssessssssssssssssssessssessssessssessssssssssssessssessnsessssssnnsns

4 19.9.5.16 PMD_CSuNUICAE .......vueeeerereerereerieeireesessesessesessesessessssasssssssssssssssssssssssssssssssessssessssssssssssssssssssssessssessnsessnsssssns

5 19.9.5.17 PMD_ED.INAICALE. .....ctreueereerireerireirereeresetseseseseeseeeessieesteesstsess st sessssssssssssessssssssssssens

6  Annex A Protocol implementation conformance statement (PICS) Proforma (normative)

7 A.3 Instructionsfor completing the PICS proforma..........cccinnssnnssssssssssssssssssssssens

8 e T OO TTT 56

9 F N L O = o {1 7= OO OO
10 A.43- IUT Configuration
11 Y 7N @ o) o (oo O
12 A.4.4.1 MaC ProtoCOl Capahiliti€S.......ccvurereeiriririeieiresssisesesses st ssss s sesss st se st s s st nassnsesssennsnes
13 A 4.12— ERP Physical Layer functions
14 Annex C Formal Description of MAC Operation (NOMMELIVE) ........cvueuieeeiermmieessesesersesessese s s ssssessssesssssssssssesssesnees 60
15  Annex D ASN.1 coding of MAC and PHY MIB (NOIMBELIVE)........ccoueuieeeiiemnmieessinesersesersese s sessesessesssessssssssssesssesnees 66
16
17
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1 |EEE P802.119/D8.2
> DRAFT Supplement to STANDARD [for] Information

3 Technology
+ -Telecommunications and information exchange
s between systems
s -Local and metropolitan area networks-Specific
7 Requirements
s -Part 11: Wireless LAN Medium Access Control (MAC)
o and Physical Layer (PHY) specifications:
10
u Further higher data rate extension in the 2.4 GHz band
12
13  [Thissupplement is based on the current edition of |EEE Std 802.11-1999 (Reaff 2003).]
14
15 EDITORIAL NOTE—The editing instructions contained in this supplement define how to merge the material
16  contained hereininto the existing base standard to form the new comprehensive standard.
17  Theediting instructions are shown inbold italic. Three editing instructions are used: change, delete, and insert.
18  Changeisused to make small correctionsin existing text or tables. The editing instruction specifies the location of
19  thechange and describes what is being changed either by using strikethrough (to remove old material) or underscore
20  (to add new material). Delete removes existing material. | nsert adds new material without disturbing the existing
21  material. Insertions may require renumbering. If so, renumbering instructions are given in the editing instructions.
22 Editorial noteswill not be carried over into future editions.
23
24
25
26 3 Definitions
27
28 Insert additional definitions after 3.40and renumber appropriately asfollows:
20 3.41 Protection mechanism:
30  Any procedure that attempts to update the NAV of all receiving STAs prior to the transmission of aframe that may
31  or may not be understood by receivers.

3.42 Protection mechanism frame
A protection mechanism frame is any frame that is sent as part of a protection mechanism procedure.

4 Abbreviations and acronyms

I nsert the following abbreviations alphabetically in thelist in 4:

SREGRENELEB88BY 8BRB W

DSSS-OFDM PHY s using DSSS-OFDM modulation under 19.7 rules

ERP extended rate PHY s conforming to clause 19

ERP-PBCC PHY s using extended rate PBCC modulation under 19.6 rules
ERP-CCK PHY s using CCK modulation under clause 19 rules
ERP-DSSS PHY s using DSSS modul ation under clause 19 rules
ERP-DSSS/CCK PHY s using DSSS or CCK modulation under clause 19 rules
ERP-OFDM PHY s using OFDM modulation under 19.5 rules

EVM Error Vector Magnitude
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NonERP non-extended rate -PHY's conforming to clauses 15 or 18 but not 19
7 Frame Formats

7.2 Format of individual frame types

7.2.1.2 Clear to Send (CTS) frame format
Insert the following text at the end of section 7.2.1.2

If the CTSisthefirst framein the exchange and the pending data or management frame requires acknowledgement,
the duration value is the time, in microseconds, required to transmit the pending data or management frame, plus one
SIFSinterval, plus one ACK frame, and an additional SIFSinterval. If the CTSisthe first frame in the exchange

and the pending data or management frame does not require acknowledgement, the duration value isthe time, in
microseconds, required to transmit the pending data or management frame, plus one SIFSinterval. If the calculated
duration includes afractional microsecond, that value is rounded up to the next higher integer.

7.2.3 Management frames

I nsert a sentence after the last paragraph:
Gaps may exist in the ordering of fixed fields and elements within frames. The order that remains shall be
ascending.

7.2.3.1 Beacon frame format

Insert two rowsto Table 5, change noteon row 7

Order Information Notes

7 DS Parameter Set The DS Parameter Set information element is present within
Beacon frames generated by STAS using direct-sequence
clause 15, 18, and 19 PHYs.

19 ERP Information The ERP Information Element is present within
Beacon frames generated by STAsusing ERP PHY's

and is optionally present in other cases

Extended Supported Rates The Extended Supported Rates element is present
Element whenever there are more than 8 supported rates, and is
optional otherwise

I3

7.2.3.4 Association Request frame format

Insertalineto Table 7 Association Request frame body asline 5 as shown

Order Infor mation Notes

5 Extended supported rates The Extended Supported Rates element is present whenever there are
more than 8 supported rates, and is optional otherwise.

7.2.3.5 Association Response frame format

Insert alineto Table 8 Association Response frame body asline 5 as shown

Order Information Notes

5 Extended supported rates The Extended Supported Rates element is present whenever there are
more than 8 supported rates, and is optional otherwise.
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7.2.3.6 Reassociation Request frame format

Insert alineto Table 9 Reassociation Request frame body asline 6 as shown

Order Infor mation Notes

6 Extended supported rates The Extended Supported Rates element is present whenever the there are
more than 8 supported rates, and is optional otherwise.

7.2.3.7 Reassociation Response frame format

Insert alineto Table 10 Reassociation Response frame body asline 5 as shown

Order Information

5 Extended supported rates The Extended Supported Rates element is present whenever the there are
more than 8 supported rates, and is optional otherwise.

7.2.3.8 Probe Request frame format

Insert alineto Table 11 Probe Request frame body asline 4 as shown

Order Information Notes

4 Extended supported rates The Extended Supported Rates element is present whenever there
are more than 8 supported rates, and is optional otherwise.

7.2.3.9 Probe Response frame format

Insert two rows to Table 12 and change textin row 7

Order Information Notes

7 DS Parameter Set The DS Parameter Set information element is present within Beacon frames
generated by STAS using ditest-sequence clause 15, 18, and 19 PHY's.

18 ERP Information ERP Information Element is present within Probe Response frames
generated by STAs using ERP PHY s andis optionally present in other
cases.

19 Extended Supported The Extended Supported Rates element is present whenever there are nore

Rates Element than 8 supported rates, and is optional otherwise.

7.3 Management frame body components

7.3.1 Fixed fields
7.3.1.4 Capability Information field

Change several paragraphsandinsert 5 morein 7.3.1.4 asfollows. Existing paragraphsnot shown are
unchanged and areto be retained.

The Capability Information field contains a number of subfields that are used to indicate requested or advertised
optional capabilities.

The length of the Capability Information field is 2 octets. The Capability Information field consists of the following
subfields: ESS, IBSS, CF-Pollable, CF-Poll Request, Privacy, Short Preamble, Packet Binary Convolutional Code
(PBCC), and Channel Agility, Short Slot Time, and DSSS-OFDM . The format of the Capability Information field is
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illustrated in Figure 27. No subfield is supplied for ERP as a STA supports ERP operation if it includes all the
clause 19 mandatory ratesin its supported rate set.

Insert two fields (b10 and b13) in Figure 27 as shown:

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ESS |[1Bss | CF | CF [ Priv- | Short | 5o~ |Channel Short DSSS-
Poll- | Poll | acy | Pre- Agility Rederved | Slat Resdrved |SFPM|  Resdrved
able Req amble Time
< 2 Octets »

Figure 27 Capability information Field

APsaswell as STAsin IBSSs shall set the Short Preamble subfield to 1 in transmitted Beacon, Probe Response,
Association Response, and Reassociation Response MMPDUs to indicate that the use of the Short Preambl e option,
asdescribed in 18.2.2.2, is alowed within thisBSS. To indicate that the use of the Short Preamble option is not
allowed, the Short Preamble subfield shall be set to 0 in Beacon, Probe Response, Association Response, and
Reassociation Response MM PDUSs transmitted within the BSS.

ERP STASs shall set the MIB variable dot11ShortPreambleOptionlmplemented to true as all ERP STAS support both
long and short preamble formats.

APs (aswell as STAsin IBSSs) shall use the PBCC subfield in transmitted Beacon, Probe Response, Association
Response, and Reassociation Response MMPDUs to indicate that the use-ef-the PBCC Modulation option, as
described in 18.4.6.6 and 19.6, is allowed within the BSS. To indicate that PBCC Modulation option is not allowed,
the PBCC subfield shall be set to 0 in Beacon, Probe Response, Association Response, and Reassociation Response
MM PDUs transmitted within the BSS.

Bit 7 of the Capability Information field shall be used to indicate Channel Agility capability by the High Rate direct
sequence spread spectrum (HR/DSSS) or ERP PHYs. STAs shall set the Channel Agility bit to 1 when Channel
Agility isin use, and shall set it to O otherwise.

STAs shall set the Short Slot Time subfield to 1 in transmitted Association Reguest and Reassociation Request
MMPDUs when the MIB attribute dot11ShortSlotTimeOptionlmplemented and dot11ShortSlotTimeOptionEnabled
are true. Otherwise, the STA shall set the Short Slot Time subfield to 0 in transmitted Association Request and

Reassociation Request MMPDUs.

If aSTA that does not support Short Slot Time associates, the AP shall use long slot time beginning at the first
Beacon subsequent to the association of the long slot time STA. APs shall set the Short Slot Time subfield in

transmitted Beacon, Probe Response, A ssociation Response, and Reassoci ation Response MM PDUSs to indicate the
currently used slot time value within this BSS.

STA's shall set the MAC variable aSlotTime to the short slot value upon transmission or reception of Beacon, Probe
Response, Association Response, and Reassociation Response MMPDUs from the BSS that the STA has joined or
started and that have the short slot subfield set to 1 when the MIB attribute dot11ShortSlotTimeOptionl mplemented
istrue. STA's shall set the MAC variable aSlotTime to the long slot value upon transmission or reception of Beacon,
Probe Response, Association Response, and Reassociation Response MM PDUSs from the BSS that the STA has
joined or started and that have the short slot subfield set to 0 when the MIB attribute
dot11ShortSlotTimeOptionImplemented istrue. STA's shall set the MAC variable aSlotTime to the long slot value
at all timeswhen the M1B attribute dot11ShortSlotTimeOptionlmplemented isfalse. When the
dot11ShortSlotTimeOptionlmplemented MIB attribute is not present, or when the PHY supports only asingle slot
time value, then the STA shall set the MAC variable aSlotTime to the slot value appropriate for the attached PHY .
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For IBSS, the Short Slot Time subfield shall be set to 0.

APs aswell as STAsin IBSSs shall set the DSSS-OFDM subfield to 1 in transmitted Beacon, Probe Response,
Association Response, and Reassoci ation Response management MM PDUSs to indicate that the use of DSSS
OFDM, asdescribed in 19.7, is allowed within this BSS or by STAs that want to use DSSS-OFDM within an IBSS,
To indicate that the use of DSSS-OFDM is not allowed, the DSSS-OFDM subfield shall be set to 0 in Beacon, Probe

Response, Association Response, and Reassociation Response MM PDUS s transmitted within the BSS.

STAsshall set the DSSS-OFDM subfield to 1 in transmitted Association Request and Reassociation Reguest
MMPDUs when the MIB attribute dot11DSSS-OFDM Optionlmplemented and dot11D SSS-OFDM OptionEnabled

are true. Otherwise, STASs shall set the DSSS OFDM subfield to 0 in transmitted Association Request and
Reassociation Request MMPDUSs.

Unused bits 8-15-of the Capability Information field are reserved.

7.3.1.9 Status code field
I nsert two Status Codes to Table 19, number appropriately, and change reserved codes appropriately:
Table 19—Status Codes

Status Code M eaning
25 Association denied due to requesting station not supporting the Short Slot Time option
26 Association denied due to requesting station not supporting the DSSS-OFDM option.

7.3.2 Information elements

Insert two new information elementsto Table 20 and changethe “ Reserved | DS’ appropriately.

Information Element Element ID
ERP Information 42
Extended Supported Rates 50

7.3.2.2 Supported Rates element
Change the first two paragraphs of 7.3.2.2 asfollows:

The Supported Rates element specifiesthevalues up to eight rates in the Operational-Rate- Set parameter, as
described in the MLME_Join.request and MLME_Start.request primitives. The information field is encoded as 1 to
8 octets, where each octet describes a single Supported Rate. If the number of ratesin the Operational Rate Set
exceeds eight, then an Extended Supported Rate element shall be generated to specify the remaining supported rates.
The use of the Extended Supported Rates element is optional otherwise.

Within Beacon, Probe Response, Association Response, and Reassociation Response management frames, each
Supported Rate belonging to the BSS basic rate set is encoded as an octet with the MSB (bit 7) setto 1 and bits6
through 0 are set to the appropriate value from the valid range column of the DATA_RATE row of thetablein
10.4.4.2 (e.g., a1l Mbit/s rate belonging to the BSS basic rate set is encoded as X'82"). Rates not belonging to the
BSShbasic rate set are encoded with the MSB set to 0 and bits 6 through 0 are set to the appropriate value from the
valid range column of the DATA_RATE row of thetablein 10.4.4.2 (e.g., a2 Mbit/s rate not belonging to the BSS
basic rate set is encoded as X'04"). The MSB of each Supported Rate octet in other management frame typesis
ignored by receiving STAS.

Insert the following text after thefigure:

If the DSSS-OFDM bit is set to 1 in the transmitted Capability Information field of an MMPDU, then any supported
rates transmitted in that frame that include rates that are common to both DSSS-OFDM and ERP-OFDM, shall be
interpreted by receiving and transmitting STA to indicate support for both DSSS-OFDM and ERP-OFDM at the
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indicated rate. However, if any of those rates are indicated as basic (arate in the BSSBasicRateSet), then the basic
rate designation shall be interpreted by receiving and transmitting STA to apply only for the ERP-OFDM

modulation and rate. If the PBCC bit is set to 1 in the transmitted capability field of an MMPDU, then any supported
rates transmitted in that frame that include rates that are common to both PBCC and CCK, shall be interpreted by
receiving and transmitting STA to indicate support for both PBCC and CCK at the indicated rate. However, if any of
those rates are indicated as basic, then the basic rate designation shall be interpreted by receiving and transmitting
STA to apply only for the CCK modulation and rate. That is, if the rate isindicated as basic, the basic designation
does not apply to DSSS-OFDM, PBCC, or ERP-PBCC.

Insert a new sub clauseto 7.3.2 containing the following text:
7.3.2.13 ERP Information element

The ERPInformation element containsinformation on the presence of clause 15 or clause 18 stationsin the BSS
that are not capable of clause 19 (ERP-OFDM) datarates. It also contains the requirement of the ERP Information
element sender (APinaBSS or STA in an IBSS) asto the use of protection mechanismsto optimize BSS
performance and as to the use of long or short Barker preambles. See Figure 7.3.2.13 for a definition of the frame
element.

If one or more NOonERP STAs are associated in the BSS, the Use_Protection bit shall be set to 1 in transmitted ERP
Information Elements.

In an IBSS, the setting of the Use_Protection bit isleft to the STA. Inan IBSS, thereisno uniform concept of
association; therefore atypical agorithm for setting the Use_Protection bit will take into account the traffic pattern
and history on the network. If amember of an IBSS detects one or more NonERP STAs which are members of the
same | BSS, then the Use_Protection bit should be set to 1 in the ERP Information Element of transmitted Beacon
and Probe Response frames.

The NonERP_Present bit shall be set to 1 when a NonERP STA is associated with the BSS. Examples of when the
NOonERP present bit may additionally be set to 1 include, but are not limited to: when a) a NonERP infrastructure or
independent BSS is overlapping (A NonERP BSS may be detected by the reception of a Beacon where the
supported rate contains only clause 15 or clause 18 rates). b) In an IBSS, if a Beacon frame is received from one of
the I BSS participants where the supported rate set contains only clause 15 or clause 18 rates. ¢) A management
frame (excluding a Probe Request) is received where the supported rate set includes only clause 15 or clause 18
rates.

ERP APs and ERP STAs shall invoke the use of protection mechanism following transmission or reception of the
Use Protection bit with avalue of 1 inan MMPDU to or from the BSS that the ERP AP or ERP STA has joined or
started. ERP APs and ERP STAs may additionally invoke protection mechanism use at other times. ERP APsand
ERP STAs may disable protection mechanism use following transmission or reception of the Use_Protection bit
with avalue of 0inan MMPDU to or from the BSS that the ERP AP or ERP STA hasjoined or started.

When there are no NonERP STAs associated with the BSS and the ERP Information Element sender's
dot11ShortPreambleOptionl mplemented MIB variable is set to true, then the Barker_Preamble_Mode bit may be set
to 0. The Barker_Preamble_Mode bit shall be set to 1 by the ERP Information Element sender if one or more
associated NonERP STAs are not short preambl e capable asindicated in their Capability Information field, or if the
ERP Information Element sender's dot11ShortPreambleOptionlmplemented MIB variableis set to false.

If amember of an IBSS detects one or more non short preamble capable STAs that are members of the same IBSS,
then the Barker_Preamble_Mode bit should be set to 1 in the transmitted ERP Information Element.

ERP APs and ERP STAs shall use long preambles when transmitting clause 15, clause 18 and clause 19 frames
following transmission or reception of an ERP Information Element with a Barker_Preamble_Mode value of 1 in an
MMPDU to or from the BSS that the ERP AP or ERP STA hasjoined or started, regardless of the value of the
shortpreambl e capability bit from the same received or transmitted MMPDU that contained the ERP Information
Element. ERP A Ps and ERP STAs may additionally use long preambles when transmitting clause 15, clause 18 and
clause 19 frames at other times. ERP APs and ERP STAs may use short preambles when transmitting clause 15,
clause 18 and clause 19 frames following transmission or reception of an ERP Information Element with a
Barker_Preamble_Mode value of 0inan MMPDU to or from the BSS that the ERP AP or ERP STA has joined or
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1  started, regardless of the value of the shortpreamble capability bit from the same received or transmitted MMPDU.
2 NonERP STAsand NonERP APs may also follow the rules given in this paragraph
6
7  Recommended behavior for setting the Use_Protection bit is contained in 9.10.
8  TheERPInformation element shall have the form shown in Figure 7.3.2.13.
9
Element ID | Length (1) | Non | Use 3| r4|r5|r6|r7
ERP | protection
present
Octets
4t 1—r 41— <« 1 >
10
1 Figure7.3.2.13 ERP Infor mation element
12

13 Bitsr3through r7 are reserved, set to 0, and are ignored on reception. Note that the length of this element isflexible
14  and may be expanded in the future.

15

16 Insert a new sub clause at the end of 7.3.2 containing the following text:

17 7.3.2.14 Extended Supported Rates element

18

19  The Extended Supported Rates element specifies the rates in the Operational RateSet as described in the

20 MLME_JOIN.request and MLME_START.request primitives that are not carried inthe Supported Rates element.

21  Theinformation field is encoded as 1 to 255 octets where each octet describes a single supported rate.

23 Within Beacon, Probe Response, Association Response, and Reassociation Response management frames, each
24 supported rate belonging to the BSS basic rate set, as defined in 10.3.10.1, is encoded as an octet with the msb (bit
25  7)settoland bits 6 through O are set to the appropriate value from the valid range column of the DATA_RATE
26 row of thetable in 10.4.4.2 (e.g., a1 Mbit/srate belonging to the BSS basic rate set is encoded as X'82'). Rates not

27 belonging to the BSS basic rate set are encoded with the msb set to 0 and bits 6 through O are set to the appropriate
28  vauefrom the valid range column of the DATA_RATE row of thetablein 10.4.4.2 (e.g., a2 Mbit/s rate not

29 belonging to the BSS basic rate set is encoded as X'04'). The msb of each octet in the Extended Supported rate
30  element in other management frame typesisignored by receiving STASs.
31
32  BSShbasic rate set information in Beacon and Probe Response management framesis used by STAsin order to avoid
33  associating with aBSSif they do not support all the dataratesin the BSSbasic rate set.
A
35  For stations supporting 8 or fewer datarates, this element is optional for inclusion in al of the frame types that
36  include the supported rates element. For stations supporting more than 8 datarates, this element shall be included in
37 all of the frame types that include the supported rates element.
3
Element ID Length Extended Supported Rates
Octets <«—— > 1-255 >
39
40 Figure 7.3.2.14—Extended Supported rates element format
1
12
43
a4
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1 9MAC sublayer functional description

2

3

4 9.2DCF

5

6  Changethe 2" to last paragraph as shown:

7  Themedium access protocol allows for stationsto support different sets of datarates. All STAs shall be ableto

8  receiveand transmit at all the datarates in the aBasicRateSet specified parameter of the MLME_Join.request and

9 MLME_Start.request primitives. To support the proper operatlon of the RTS/CTS and the virtual CS mechanlsm aII
10 STAs shall be ableto detect the RTS and CTSframes. 2 ! 3 ) e
1 ).
12
13 I nsert two new subclauses after 9.2.10
14
15 9.2.11 NAV distribution
16
17 When anode needs to distribute NAV information, for instance to reserve the medium for a transmission of a non-
18 basic rate frame (that may not be heard by other nodes in the BSS), the node may first transmit a CTS frame with the
19 RA field equal to itsown MAC address (CTS-to-self) and with aduration value that protects the pending
20  transmission, plus possibly an ACK frame.
21
22 TheCTSto-self NAV distribution mechanism islower in network overhead cost than RTS/CTS NAV distribution
23 mechanism, but CTS-to-self isless robust against hidden nodes and collisions than RTS/CTS. STAs employing a
24 NAV distribution mechanism should choose a mechanism such as CTSto-self or RTS/CTSthat is appropriate for
25  thegiven network conditions. If errors occur when employing the CTS-to-self mechanism, STA s should switch to a
26  morerobust mechanism.
27

28 9.2.12 Determination of PLME aCWmin characteristics

30 In the case of the clause 19 Extended Rate PHY, the aCWmin value is dependent on the requestor's characteristic

31  rateset. The characteristic rate set is equal to the IBSS's supported rate set when the STA is operating as a member
32 of anIBSS. Itisequal to the AP's supported rate set when the STA is associated with an AP. At all other times, it is
33  equal tothe STA's mandatory rate set. The MAC variable aCWminis set to aCWmin(0) if the characteristic rate set
A includes only ratesin the set 1,2,5.5,11 otherwise, aCWmin is set to aCWmin(1). If the returned value for aCWmin

35 isascalar, then the MAC always sets the variable aCWmin to the returned scalar value of aCWmin

36

37

33 9.6 Multirate support

39

40  Changethetext as shown:

1

42  Some PHY s have multiple data transfer rate capabilities that allow implementations to perform dynamic rate
43 switching with the objective of improving performance. The algorithm for performing rate switching is beyond the
44 scope of this standard, but in order to ensure coexistence and interoperability on multirate-capable PHY's, this
45 standard defines a set of rulesthat-shall to be followed by all STAs.

46

a7

48

49 All control frames that initiate aframe exchange shall be transmitted at one of the rates in the BSSBasicRateSet,
50 unless the transmitting STASs protection mechanism is enabled, and the control frame is a protection mechanism

51 frame, in which case, the control frame shall be transmitted at a rate according to the separate rules for determining
52 the rates of transmission of protection framesin 9.10.

All frames with multicast or broadcast reseiver-in_the addresses1field shall be transmitted at one of the rates
included in the BSS basic rate set, regardless of their type or subtype.

FHES
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1  Dataand/or management MPDUs with a unicast reeet-ver—r n address& L1shall be sent on any supported data rate
2 sel ected by arate swrtchr ng mechanrsm A = = phi
3 3 ame)- .
4 that |sknewn-not te-besupported by the destrnatron ST A, as reported in any Supported Rates and Extended
5  Supported Rates element in the management frames. For frames of type Data+ CF— ACK, Data + CF—Poll + CF —
6  ACK, and CF- Poll + CF - ACK, therate chosen to transmit the frame should be supported by both the addressed
7 recipient STA and the STA to which the ACK isintended.
8
9  Under no circumstances shall a STA initiate transmission of a data or management frame at a data rate higher than
10  thegreatest rate in the Operational RateSet, a parameter of the MLME_JOIN.request primitive.
1
12 Toalow thetransmitting STA to calculate the contents of the Duration/ID field, theresponding a STA responding
13  toareceived frame shall transmit its Control Response and-Management Response frames (either CTS or ACK)
14 frames at the highest rate in the BSSBasicRateSet that is less than or equal to the rate of the immediately previous
15  framein the frame exchange sequence (as defined in 9.7) and that is of the same modulation type as the received
16  frame. If norate in the basic rate set meets these conditions, then the control frame sent in response to areceived
17 frameshall be transmitted at the highest mandatory rate of the PHY that islessthan or equal to the rate of the
18  received frame, and that is of the same modulation type as the received frame. In addition, the Control Response
19  frame shall be sent using the same PHY options as the received frame, unless they conflict with the requirement to
20  usethe BSSBasicRateSet.
21
22  Analtemativerate for the control response frame may be used, provided that the duration of the control response
23  frameat the aternative rate is the same as the duration of the control response frame at the originally chosen rate
24 andthealternativerateisineither the BSSBasicRateSet or the mandatory rate set of the PHY and the modulation of
25  thecontrol response frame at the alternative rate is the same type as that of the received frame.
26
27
28
29

30  Forthe5-GHzPRHY clause 17, 18, and 19 PHY's, the time required to transmit aframe for usein the Duration/ID

31  fieldisdetermined using the PLM ETXTI ME.request pr|m|t|ve (see 10.4. 6) and the PLMETXTIME.confirm

32  primitive (see 10.4.7) lcula . 3 4.3, both defined in 17.4.3,
18.3.4,19.8.3.1,19.8.3.2, or 19 8. 3 3 dependrnq on the PHY optlons

33

A

35

36

37

8 9.7 Frame exchange sequences

39

40  Changethefirst two rowsandinsert arowto Table 21.:

1

Sequence Frames In Sequence Usage
{CTS} Data(bc/mc) lor2 Broadcast or multicast MSDU
{CTS} Mgmt(bc) lor2 Broadcast MMPDU
CTS—[Frag—ACK -] Last—ACK 3 or more Protected directed MSDU or
MMPDU

42

43

44

45 Insert a new subclause to the end of clause 9

46 9.10 Protection mechanism

47

48  Theintent of aprotection mechanismisto ensurethat a STA does not transmit an MPDU of type Data or an
49  MMPDU with an ERP-OFDM preamble and header unlessit has attempted to update the NAV of receiving
50 NOnERP STAs. Theupdated NAV period shall be longer than or equal to thetotal time required to send the data
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1  andany required response frames. ERP STAs shall use protection mechanisms (such asRTS/ CTS or CTS to self)
2  for ERP-OFDM MPDUs of type Data or an MMPDU when the Use_Protection field of the ERP Information
3  elementissetto 1 (seetherequirementsof 9.2.6). Protection mechanisms frames shall be sent using one of the
4  mandatory clause 15 or clause 18 rates and using one of the mandatory clause 15 or clause 18 waveforms so all
5  STAsinthe BSA will know the duration of the exchange even if they cannot detect the ERP-OFDM signals using
6  their CCA function.
7
8  Notethat when using the clause 19 options; ERP-PBCC or DSSS-OFDM there is no need to use protection
9  mechanisms, as these frames start with a DSSS header.
10
11 In the case of aBSS composed of only ERP STAs, but with knowledge of a neighboring co-channel BSS having
12 NonERP traffic; the AP may require protection mechanismsto protect the BSS' straffic from interference. This will
13  provide propagation of NAV toall attached STA and all STA in aneighboring co-channel BSS within range by BSS
14 basic rate set modulated messages. The frames that propagate the NAV throughout the BSS include:
15 RTS/CTS/ACK frames, all dataframes with the ‘more fragments’ field set to 1, all data frames sent in response to
16  PS-Poll that are not proceeded in the frame sequence by a data frame with the ‘ more fragments’ field set to 1,
17 Beacon frames with non-zero CF time, and CFEnd frames.
18
19  When RTS/CTSis used as the protection mechanism, there exist cases such as NAV resetting (discretionary, as
20 indicated in 9.2.5.4) where a hidden station may reset its NAV and this may cause acollision. The likelihood of
21  occurrenceislow and it is not considered to represent a significant impairment to overall system operation. A
22  mechanism to address this possible situation would be to use alternative protection mechanisms, or to revert to
23 aternate modulation methods.
24
25 If a protection mechanism is being used, a fragment sequence may only employ ERP-OFDM modulation for the
26  final fragment and control response.
27
28  Therulesfor calculating RTS/CTS NAYV fields are unchanged when using RTS/CTS as a protection mechanism.
29
30  Additionally, if any of the ratesin the BSSBasicRateSet of the protection mechanism frame transmitting STA's BSS
3 are clause 15 or clause 18 rates, then the protection mechanism frames shall be sent at one of those clause 15 or
32 clause 18 basic rates.
33
3 10 Layer management
35
36
37 10.4 PLME SAP interface
3
39 10.4.4.2 PLME-DSSSTESTMODE.request
40
41 Changevaluesin thetablein 10.4.4.2 for the new rates
12
Name Type Valid range Description
DATA_RATE Integer 2,4,11,12, 18, 22, 24, 36, 44, Selects among rates
48, 66, 72, 96, 108 02 =1 Mbhit/s
04 =2 Mbit/s
11 =5.5Mbit/s
12 = 6 Mbit/s
18 = 9 Mbit/s
22 =11 Mbit/s
24 = 12 Mbit/s
36 = 18 Mbit/s
44 = 22 Mbit/s
48 = 24 Mbit/s
66 = 33 Mbit/s
72 = 36 Mbit/s
96 = 48 Mbit/s
108 = 54 Mbit/s
MODULATION_CODE TYPE | Integer Boolean null, 0,1, 2 Selects the-among
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modul ation eede options
0 = no optional modulation
modes SCK
1 = optional ERP-PBCC
modes
2 = optional DSSSOFDM
modes

1

2

3

4 18 High rate direct sequence spread spectrum (HR/DSSS) PHY

5 specification

6

7

g8 18.2 High Rate PLCP sublayer

9

10 18.2.2 PPDU Format

11

12 Changesubclause 18.2.2.2 asfollows:

13  18.2.2.2 Short PPDU format

14

15  Theshort PLCP preamble and header (HR/DSSS/short) is defined as optional for HR/DSSS. The Short Preamble

16  and header may be used to minimize overhead and, thus, maximize the network data throughput. The format of the

17 PPDU, with HR/DSSS/short, is depicted in Figure 132. For clause 19 STASs, support of this preamble typeis

18  mandatory.

19
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1  Insert new Clause 19 asfollows:
2
3 19 Extended rate PHY specification
4
5
6 19.1 Overview
7
8  Thisclause specifies further rate extension of the PHY for the Direct Sequence Spread Spectrum (DSSS) system of
9  clause 15 and the extensions of clause 18. Hereinafter the PHY defined in this clause will be known as the Extended
10 RatePHY (ERP). ThisPHY operatesin the 2.4 GHz ISM band.
1
12 19.1.1 Introduction
13
14  The ERP builds on the payload datarates of 1 and 2 Mbit/s as described in clause 15 that use DSSS modul ation and
15  buildson the payload datarates of 1, 2, 5.5 and 11 Mbit/s as described in clause 18 that use DSSS, CCK and
16  optional PBCC modulations. The ERP draws from clause 17, to provide additional payload data rates of 6, 9, 12,
17 18, 24, 36, 48, and 54 Mhit/s. Of these rates, transmission and reception capability for 1, 2, 5.511, 6, 12, and 24
18 Mbit/s data rates is mandatory.
19
20  Two additional optional ERP-PBCC modulation modes with payload data rates of 22 and 33 Mbit/s are defined. An
21  ERP-PBCC station may implement 22 Mbit/s alone or 22 and 33 Mbit/s. An optional modulation mode known as
22  DSSSOFDM isalso incorporated with payload data rates of 6, 9, 12, 18, 24, 36, 48 and 54 Mbit/s.
23
24 19.1.2 Operational modes
25
26 Theradio portion of all clause 19 conpliant Extended Rate PHY (ERP) systems implements all mandatory modes of
27  clauses 17 and 18, except it uses the 2.4 GHz frequency band and channelization plan specified in18.4.6. The
28  Extended Rate PHY hasthe capability to decode all clause 15 and 18 PLCPs and all ERP-OFDM PLCPs. In
29  addition, it is mandatory that all ERP compliant equipment be capable of sending and receiving the short preamble
30 thatis(and remains) optional for clause 18 PHY's.
31
32  TheExtended Rate PHY has the capability to detect ERP and clause 18 preambles whenever a clear channel
33  assessment (CCA) isrequested. Since protection mechanism are not required in all cases, the ERP CCA
A mechanismsfor all preamble types shall be active at all times.
35
36
37  AnERPBSSiscapable of operating in any combination of available ERP modes (Clause 19 PHY's) and NonERP
38  modes (Clause 15 or Clause 18 PHYs). For example, a BSS could operate in an ERP-OFDM only mode, a mixed
39  mode of ERP-OFDM and ERP-DSSS/CCK, or a mixed mode of ERP-DSSS/CCK and NonERP. When options are
40  enabled, combinations are also allowed.
11
42  The changesto the base standard required to implement the Extended Rate PHY (ERP) are summarized as follows.
43
24 ERP-DSSS/CCK
45 0 ThePHY usesthe capabilities of clause 18 with the following exceptions:
46 = Support of the short PLCP PPDU header format capability of 18.2.2.2 is mandatory
47 = Clear Channel Assessment (CCA ref 18.4.8.4) has a mechanism that will detect all mandatory
48 clause 19 sync symbols
49 =  Themaximum input signal level (ref 18.4.8.2) is—20 dBm
50 = Locking the transmit center frequency and the symbol clock frequency to the same reference
51 oscillator is mandatory.
52 ERP-OFDM
53 0 ThePHY usesthe capabilities of clause 17 with the following exceptions:
%] =  Thefrequency planisin accordance with sub clauses 18.4.6.1 and 18.4.6.2 instead of
55 17.3.8.3.
56 =  CCA has amechanism that will detect all mandatory clause 19 sync symbols
57 = Thefrequency accuracy (ref 17.3.9.4 and 17.3.9.5) is +/-25 PPM.
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1 =  The maximum input signal level (ref 17.3.10.4) is—20 dBm.
2 = Thesdlot timeis 20 usin accordance with 18.3.3 except that an optional 9 us slot time may be
3 used when the BSS consists of only ERPSTAS.
4 = SIFStimeis 10 psin accordance with 18.3.3. See 19.3.2.3 for more detail.
5 ERP-PBCC (Optional)
6 0 Thisisasingle carrier modulation scheme that encodes the payload using a 256-state packet
7 binary convolutional code. These are extensions to the PBCC modulation in clause 18. ERP-
8 PBCC modes with payload data rates of 22 and 33 Mbit/s are defined in 19.6.
9 DSSS OFDM (Optional)
10 0 Thisisahybrid modulation combining a DSSS preamble and header with an OFDM payload
11 transmission. DSSS-OFDM modes with payload data rates of 6, 9, 12, 18, 24, 36, 48 and 54
12 Mbit/s are defined in 19.7.
13 o If theoptional DSSS OFDM mode is used, the supported ratesin that mode are the same as the
14 ERP-OFDM supported rates.
15
16 The2.4 GHz ISM band is a shared medium and co-existence with other devices such as clause 15 and clause 18
17  STAsisanimportant issue for maintaining high performancein 802.11 clause 19 (ERP) STAs. The ERP
18  modulations (ERP-OFDM, ERP-PBCC, and DSSS-OFDM) have been designed to coexist with existing clause 15
19 andclause 18 STAs. This coexistenceisachieved by severa meansincluding virtual carrier sense (RTS/CTS or
20  CTS-to-sdlf), carrier sense and collision avoidance protocols, and MSDU fragmentation.
21
2
23 19.1.3 Scope
24
25  Thisclause specifiesthe Extended Rate PHY entity and the deviations from earlier clauses to accommodateit. Itis
26 organized by reference to the relevant earlier clauses to avoid excessive duplication.
27
28  TheExtended Rate PHY layer consists of the following two protocol functions:

a) A physical layer convergence function that adapts the capabilities of the physical medium dependent
(PMD) systemtothe PHY service available. Thisfunction is supported by the PHY layer convergence
procedure (PLCP), which defines a method for mapping the MAC sublayer protocol data units
(MPDU) into aframing format suitable for sending and receiving user data and management
information between two or more STAs using the associated PMD system. The PHY exchanges PHY
protocol data units (PPDU) that contain PLCP service data units (PSDU). The MAC usesthe PHY
service, so each MPDU corresponds to a PSDU that is carried in aPPDU.

b) A PMD system, whose function defines the characteristicsand method of transmitting and receiving
data through a wireless medium between two or more STAS; each using the Extended Rate PHY .

19.1.4 Extended rate PHY functions

The architecture of the Extended Rate PHY is depicted in the ISO/IEC basic reference model shown in Figure 141
of 18.4.1. The Extended Rate PHY contains three functional entities: the PMD function, the PHY convergence
function (PLCP), and the layer management function.

The Extended Rate PHY serviceis provided to the MAC through the PHY service primitives described in Clause 12.
Interoperability is addressed by use of the carrier sense mechanism specified in 9.2.1 and the protection mechanism
in 9.10. This mechanism allows NonERP stations to know of ERP traffic that they cannot demodulate so that they

EREHGREN R EBLLUEHRBRERBEY

49  may defer the medium to that traffic.

50

51

52

53 19.2 PHY specific service parameter list

4

55  Thearchitecture of the IEEE 802.11 MAC isintended to be PHY independent. Some PHY implementations require
56  PHY-dependent MAC state machines running in the M AC sublayer in order to meet certain PMD requirements. The
57  PHY-dependent MAC state machine resides in a sublayer defined as the MAC sublayer management entity

58  (MLME). In certain PMD implementations, the MLME may need to interact with the PLME as part of the normal
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1  PHY SAPprimitives. Theseinteractions are defined by the PLME parameter list currently defined in the PHY
2 serviceprimitivesas TXVECTOR and RXVECTOR. The list of these parameters, and the values they may
3 represent, are defined in the specific PHY specifications for each PMD. This subclause addresses the TXVECTOR
4  and RXVECTOR for the ERP. The service parameters for RXVECTOR and TXVECTOR shall follow 17.2.2 and
5 17.23.
6
7 Several service primitives include a parameter vector. DATARATE and LENGTH are described in 12.3.4.4. The
8  remaining parameters are considered to be management parameters and are specific to this PHY.
9
10  Theparametersin Table 19.2-1 are defined as part of the TXVECTOR parameter list in the PHY-TXSTART.request
11  serviceand PLME-TXTIME. request primitives.
12
13
14 Table 19.2-1 TXVECTOR parameters
15 ‘
Parameter Value
DATARATE The rate used to transmit the PSDU in Mbit/s
Allowed value depends on value of MODULATION parameter:
ERP-DSSS: 1 and 2
ERP-CCK: 5.5 and 11
ERP-OFDM: 6, 9, 12, 18, 24, 36, 48, and 54
ERP-PBCC: 5.5, 11, 22, and 33.
DSSS OFDM: 6, 9, 12, 18, 24, 36, 48, and 54
LENGTH The length of the PSDU in octets
Range: 1-4095
PREAMBLE_TYPE The preambl e used for the transmission of the PPDU
Enumerated type for which the allowed value depends on val ue of
MODULATION parameter:
ERP-OFDM: null
ERP-DSSS, ERP-CCK, ERP-PBCC, DSSS-OFDM: SHORTPREAMBLE,
LONGPREAMBLE.
MODULATION The modulation used for the transmission of thisPSDU
Enumerated type: ERP-DSSS, ERP-CCK, ERP-OFDM, ERP-PBCC, DSSS
OFDM
SERVICE The scrambler initialization vector
When the modulation format selected is ERP-OFDM or DSSS-OFDM, 7 null
bits are used for scrambler initialization as described in 17.3.5.1. The
remaining bits are reserved.
For all other ERP modulations which all start with ERP-DSSS short or long
preamble, the bits of the SERVICE field are defined in table 19.3.2.1 and the
SERVICE field is not applicable in the TXVECTOR, so the entirefield is
reserved.
TXPWR_LEVEL The transmit power level. The definition of these levelsisup to the
implementer.
1-8
16
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The parametersin Table 19.2-2 are defined as part of the RXVECTOR parameter list in the PHY-
RXSTART.indicate service primitive. When implementations require the use of these vectors, some or all of these
parameters may be used in the vectors.

Table 19.2-2 RXVECTOR parameters

Parameter Vaue

DATARATE Therate at which the PSDU was received in Mbit/s.

Allowed value depends on value of MODULATION parameter:
ERP-DSSS: 1 and 2

ERP-CCK: 5.5 and 11

ERP-OFDM: 6, 9, 12, 18, 24, 36, 48, and 54

ERP-PBCC: 5.5, 11, 22, and 33

DSSS-OFDM: 6, 9, 12, 18, 24, 36, 48, and 54

LENGTH The length of the PSDU in octets.

Range: 1-4095

PREAMBLE_TYPE The preambl e type detected during reception of the PPDU.

Enumerated type for which the allowed value depends on value of
MODULATION parameter:

ERP-OFDM: null

ERP-DSSS, ERP-CCK, ERP-PBCC, PBCC, DSSS-OFDM:
SHORTPREAMBLE, LONGPREAMBLE.

MODULATION The modulation used for the reception of this PSDU.
Enumerated types: ERP-DSSS, ERP-CCK, ERP-OFDM, ERP-PBCC, DSSS-
OFDM

SERVICE Null.

RSSI The RSSI is ameasure of the RF energy received by the ERP. The 8-bit value

isin the range of 0 to RSSI maximum as described in 17.2.3.2.

19.3 Extended rate PLCP sublayer
19.3.1 Introduction

This subclause providesaPHY layer convergence procedure (PLCP) for the ERP. The convergence procedure
specifies how PSDUs are converted to and from PPDUSs at the transmitter and receiver. The PPDU isformed during
data transmission by appending the PSDU to the extended rate PL CP preamble and header. At the receiver, the

PL CP preamble and header are processed to aid in the demodulation and delivery of the PSDU.

19.3.2 PPDU format

An ERP STA shall support three different preamb |le and header formats. Thefirst isthe Long Preamble and header
described in 19.3.2.1 (and based on 18.2.2.1 with redefinition of reserved bits defined therein). This PPDU provides
interoperability with clause 18 STAswhen using the 1, 2, 5.5, and 11 Mbit/s data rates, the optional DSSS-OFDM
modulation at all OFDM rates, and the optional ERP-PBCC modulation at all ERP-PBCC rates. The second isthe
Short Preamble and header described in 19.3.2.2 (and based on 18.2.2.2 wherein it is optional). The short preamble
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supports the rates 2, 5.5, and 11 Mbit/s as well as DSSS OFDM and ERP-PBCC. Thethird isthe ERP-OFDM
preamble and header specified in 19.3.2.3 (and based on 17.3.2). The ERP has two optional PPDU formats,
described in 19.3.2.4 and 19.3.2.5, to support the optional DSSS-OFDM modulation rates.

19.3.2.1 Long preamble PPDU format

Figure 131 of 18.2.2.1 shows the basic format for the long preamble PPDU. This preamble is appropriate for use
withthe 1, 2, 5.5, 11 Mbit/s (clause 18) modes and is compatible with BSSs using these modes. To support the
optional modes included in the ERP, the Long Preamble PPDU only differsfrom 18.2.2.1 in the following:

a) Theuseof onehit inthe SERVICE field to indicate when the optional ERP-PBCC mode is being used.
b) Theuse of two additional bitsinthe SERVICE field to resolve the length ambiguity when the optional
ERP-PBCC-22 and ERP-PBCC-33 modes are being used.
c) Threeadditional optional rates given by the following SIGNAL field octetswherethelshis
transmitted first in time:
X'DC’ (msh to Isb) for 22 Mbit/sERP-PBCC
X'21" (msb to Ish) for 33 Mbit/sERP-PBCC
X'1E' (msb to Isb) for all DSSS-OFDM rates

Three bits of the SERVICE field have been defined to support the optional modes of the ERP standard. Table
19.3.2.1 shows graphically the assignment of the bits within the SERVICE field. The bitsb0, bl and b4 are reserved
and shall be set to 0. Bit b2 is used to indicate that the transmit frequency and symbol clocks are derived from the
same oscillator. For all ERP systems, the Locked Clock Bit shall be set to 1. Bit b3 isused to indicate if the datais
modulated using the optional ERP-PBCC modulation. Bit b3 is defined in 18.2.3.4 with the caveat that the ERP-
PBCC mode now has the additional optional rates of 22 and 33 Mbit/s as defined in 19.3.3.2. Bits b5, b6, and b7 are
used to resolve data field length ambiguities for the optional ERP-PBCC-11 through ERP-PBCC-33 modes. These
bits are fully defined in 19.6. Bit b7 isalso used to resolve datafield length ambiguities for the CCK 11 Mbit/s
mode and is defined in 18.2.3.5. Bits b3, b5, and b6 are set to 0 for CCK.

Table 19.3.2.1 —SERVICE field bit definitions

b0 bl b2 b3 b4 b5 b6 b7
Reserved Reserved | Locked Modulation | Reserved | Length Length Length
Clock Bit | Selection Extension | Extension | Extension
0 =not 0= Not Bit Bit Bit
locked ERP- (ERP- (ERP-
1=locked [ PBCC PBCC) PBCC)
1= ERP-
PBCC

19.3.2.1.1 ERP PLCP length field calculation

For the long and short preamble modes other than PBCC, the length field shall be calculated asin 18.2.3.5

19.3.2.1.2 ERP-PBCC PLCP length (LENGTH) field calculation

For the ERP-PBCC PLCP length field the transmitted value shall be determined from the LEN GTH and DataRate
parametersin the TXVECTOR issued with the PMD-TXSTART.request primitive described in 18.4.5.6.

The length field provided in the TXVECTOR isin octets and is converted to microseconds for inclusion in the

PLCP LENGTH field. The Length Extension bits are provided to resolve the ambiguity in the number of octets that

is described by an integer number of microseconds for any datarate over 8 Mb/s. These bits are used to indicate
which of the smaller potential number of octetsis correct.
see 18.2.3.5

b) 22 Mbit/sERP-PBCC
the SERVICE field b6 and b7 bits shall each indicate a0 if the rounding took less than 4/11ths; the

a) 11 Mbit/sPBCC

Length = (number of octets + 1)*4/11, rounded up to the next integer;

Copyright © 2003 TEEE. All rights reserved.

COPYRIGHT 2003; Institute of Electrical and Electronics Engineers, Inc 15 Draft, subject to change.

~a
Document provided by IHS Licensee=Federal Aviation Admin/9999507100, User=,
10/02/2003 07:49:13 MDT Questions or comments about this message: please call
the Document Policy Group at 1-800-451-1584.




HIGHER-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND IEEEP802.119/D8.2, April 2003

1 SERVICE field bit b6 shall indicate a 0 and the SERVICE field bit b7 shall indicate a 1 if the
2 rounding took 4/11ths or more and less than 8/11ths; and the SERVICE field bit b6 shall indicate a
3 1 and the SERVICE field bit b7 shall indicate a0 if the rounding took 8/11ths or more.
4
5 c) 33 Mbit/s ERP-PBCC Length = (number of octets + 1)*8/33, rounded up to the next integer;
6 the SERVICE field b5, b6, and b7 bits shall each indicate a 0 if the rounding took less than 8/33;
7 the SERVICE field bit b5 shall indicate a 0, b6 shall indicate a 0 and the SERVICE field bit b7
8 shall indicate a 1 if the rounding took more than or equal to 8/33 and less than 16/33; the SERVICE
9 field bit b5 shall indicate 0, b6 shall indicate a 1 and b7 shall indicate a O if the rounding took more
10 than or equal to 16/33 and less than 24/33; the SERVICE field bit b5 shall indicate 0, b6 shall
11 indicate a 1 and b7 shall indicate a 1 if the rounding took more than or equal to 24/33 and less than
12 32/33; the SERVICE field bit b5 shall indicate 1, b6 shall indicate a 0 and b7 shall indicate a O if
13 the rounding took 32/33 or more .
14
15  Atthereceiver, the number of octetsinthe MPDU is calculated as follows:
16
17 a) 22 Mbit/sERP-PBCC Number of octets = (Length * 11/4) —1, rounded down to the next integer,
18 minus 1 if the SERVICE field bit b6 is a 0 and the SERVICE field bit b7 isa
19 1, or minus 2 if the SERVICE field bit b6 is a 1 and the SERVICE field bit b7
20 isa0.
21 b) 33 Mbit/sERP-PBCC Number of octets = (Length * 33/8) —1, rounded down to the next integer,
2 minus 1 if the SERVICE field bit b5 isa0, b6 is a0, and the SERVICE field
23 bit b7 isa 1, or minus 2 if the SERVICE field bit bSisa0, b6 isa 1, and the
24 SERVICE field bit b7 is a0, or minus 3 if the SERVICE field bit b5 isa 0, b6
25 isal, and the SERVICE field bit b7 isa 1, or mnus 4 if the SERVICE field
26 bitb5isal, b6isa0, and the SERVICE field bit b7 isa0.
27
28  Table 19.3.2.2 shows an example calculation for several packet lengths of ERP-PBCC at 22 Mbit/s:
29
30 Table 19.3.2.2 — Example of LENGTH calculations for ERP-PBCC-22
31
TX (Octets+1) | LENGTH Length Length | LENGTH floor(X) | RX Octets
Octets * 4/11 Extension | Extension *11/4
bit b6 bit b7
1023 372.364 373 0 1 1025.75 1025 1023
1024 372.727 373 0 0 1025.75 1025 1024
1025 373.091 374 1 0 1028.50 1028 1025
1026 373.455 374 0 1 1028.50 1028 1026
32
33
34 19.3.2.2 Short preamble PPDU format
35
36  Figure 132 of 18.2.2.2 shows the basic format for the short preamble PPDU. For the ERP, support for this preamble
37  ismandatory. The short preambleis appropriate for use with 2, 5.5, and 11 Mbit/s modes. The bits of the Short
38 PLCP SERVICE field and RATE field are the same as for the Long PLCP SERVICE field and RATE field and are
39  definedin 19.3.2.1.
40
41  19.3.2.3 ERP-OFDM PPDU format
12
43  Theformat, preamble, and headers for the ERP-OFDM PLCP PPDU are described in 17.3.2 through 17.3.5. For the
44  ERP-OFDM modes, the DATA Field that contains the SERVICE field, the PSDU, the TAIL bits, and the PAD bits
45  shal follow 17.3.5
46
47  For ERP-OFDM modes, an ERP packet is followed by a period of no transmission with alength of 6 pscalled the
48  signal extension. Its purpose of this extension isto makethe TXTIME calculation in 19.8.3 result in atransmission
49  duration interval that includes an additional 6 pus. The SIFStimefor clause 17 packetsis 16 ns and the SIFS time
50  for clause 18 packetsis 10 ns. Thelonger SIFStimein clause 17 isto allow extratime for the convolutional decode
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1  processto finish. Since clause 19 packets will use a SIFS time of 10 ns, this extra6 ns length extension is usedto
2 ensurethat the Transmitter computes the Duration field in the MAC header incorporating the 6 ns of “idle time”
3  following each ERP-OFDM transmission. This ensures that the NAV value of clause 18 STAsis set correctly.
4
5  The*carriersense mechanism” described in 9.2.1 combinesthe NAV state and the STA’ s transmitter status with
6  physical carrier sense to determine the busy/idle state of the medium. The time interval between framesis called the
7  inter frame spacing (IFS). A STA shall determine that the medium isidle through the use of the CCA mechanism for
8 theinterval specified. The starting reference of slot boundariesisthe end of the last symbol of the previous frame
9  onthemedium. For ERP-OFDM frames, thisincludes the length extension. For ERP-OFDM frames, a STA shall
10 generate the PHY RX_END indication, 6 s after the end of the last symbol of the previous frame on the medium.
11  Thisadjustment shall be performed by the STA based on local configuration information set using the PLME SAP.
12
13 19.3.2.4 DSSS-OFDM long preamble PPDU format
14
15  Bothlong and short preambles and headers as previously described in 19.3.2.1 and 19.3.2.2 are used with DSSS-
16  OFDM.
17
18  For al DSSS-OFDM rates and preamble modes, the PLCP SIGNAL Field described in 18.2.3.3 shall besetto a3
19 Mbit/svalue. Thatis, the eight-bit valueisset to X' 1E’ (msb to Isb). For DSSS-OFDM, thisvalueissimply a
20  default setting used for BSS compatibility and to insure that NonERP stations read the length field and defer the
21  medium forthat time even though they cannot demodulate the MPDU due to unsupported rates.
2
23  Figure 19.3.2.4 shows the PPDU format for the long preamble case. As seen, the PSDU is appended to the PLCP
24 Preamble and the PLCP header. The PLCP Preamble isthe same as described in 18.2.3.1 and 18.2.3.2. The PLCP
25  header issimilar to the one described in 19.3.2.1. The PSDU has aformat that is nearly identical to aclause 17
26 PLCP. Thedifferencesare described in 19.3.3.4.
27
28  Thescrambler of 18.2.4 isused to scramble the DSSS-OFDM PL CP header and the scrambler in 17.3.5.4 is used to
29  scramblethe data symbolsin the OFDM segment.
OFDM | oFbMm
SYNC . OFDM
(128 bits ~ SFD signal | Service | Length CRC sSync S'_grl‘;" OFPM | signal
Scrambled | @6 bits) | @bits) | @bits) | (16 bits) | @6 b its) S(LO”Q Fie Data | £, iension
ync - 8 (4ms) | Symbols
Ones) (6 ns)
ns)
DBPSK DBPSK OFDM
Modulation Modulation Modulation
Przla_lr(rizle PLCP Header PSDU
(144 bits) (48 bits) (Data Modulation)
PPDU
30
31
32 Figure 19.3.2.4— Long preamble PPDU format for DSSS-OFDM
33
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1 19.3.2.4.1 DSSS-OFDM PLCP length field calculation
2
3 For both the long and the short preamble PL CP cases, the length field calculation in terms of data packet lengthiis as
4  follows.
5
6 LENGTH = PSDUsyncOFDM + PSDUSignalOFDM + ...
7 4 x Ceiling((PLCPServiceBits + 8 x (NumberOfOctets) + PadBits) / Npgps) + Signal Extension
8
9  Where:
10
11  PSDUsyncOFDM is 8 s (OFDM long training symbols);
12
13  PSDUSignalOFDM is 4 ns;
14
15  ceilingisafunction that returns the smallest integer value greater than or equal to its argument value;
16
17  PLCPServiceBitsis 8 hits;
18
19  NumberOfOctetsis the number of data octetsin the PSDU;
20
21  PadBitsis6 bits;
2
23 Npgps is the number of data bits per OFDM symbol;
24
25  SignalExtensionis6 ns.
26
27  Thelength field is defined in units of microseconds and shall correspond to the calcul ated length of the PSDU. Note
28  that thelength extension bitsin the Signal field are not needed or used for DSSS-OFDM.
29
30 19.3.2.5 Short DSSS-OFDM PLCP PPDU format
31
32  Theshort PLCP preamble and header are used to maximize the throughput by reducing the overhead associated with
33  thepreamble and header. Figure 19.3.2.5 shows the short preamble PLCP PPDU format. Asseen, the PSDU is
34 appended to the PLCP Preamble and the PLCP header. The short PLCP Preambleis described in 18.2.3.8 and
35  18.2.3.9. The PLCP header isasdescribedin 19.3.2.4. The PSDU has aformat that is nearly identical to clause 17
36 PLCP. Thedifferences are described in 19.3.3.4.
37
3
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OFDM OFDM
SYNC SF.D . . Sync Signal OFDM O,FDM
(56 bits -- (16 bits -- Signal Service Length CRC (Lon Field Data Signal
Scrambled Reversed (8 bits) (8 bits) (16 bits) | (16 b its) svne -?8 4 Svymbols Extension
Ones) SFD) ;’S) (ms) | Sy (6 ns)
DBPSK DQPSK OFDM
Modulation Modulation Modulation
PrFe);rigle PLCP Header PSDU
. 48 bits Data Modulation
(72 bits) ( ) ( )

Figure 19.3.2.5— Short preamble PPDU format for DSSS-OFDM

19.3.3 PLCP data modulation and rate change

19.3.3.1 Long and short preamble formats

The long and short PL CP preamble and the long PL CP header shall be transmitted using the 1 Mbit/s DBPSK
modulation. The short PLCP header shall be transmitted using the 2 Mbit/s modulation. The SIGNAL and
SERVICE fields combined shall indicate the modulation and rate that shall be used to transmit the PSDU. The
transmitter and receiver shall initiate the modulation and rate indicated by the SIGNAL and SERVICE fields,
starting with the first octet of the PSDU. The PSDU transmission rate shall be set by the DATARATE parameter in
the TXVECTOR, issued with the PHY-TXSTART.request primitive described in 18.4.5.1.

RO RESo0o~vo orwnr

17 Four modulation formats are mandatory, 1 and 2 Mbit/s ERP-DSSS and 5.5 and 11 Mbit/s ERP-CCK, and are
18  gpecifiedin 18.4.6.3.

20  Four optional ERP-PBCC modulation formats and data rates are specified for the Enhanced Rate PHY (ERP). They
21 shall be based on Packet Binary Convolutional Coding (PBCC) 5.5, 11, 22, and 33 Mbit/s modulations. The rates of
22 5.5and 11 Mbit/s are described in 18.4.6.6. No changein the spectral mask of 18.4.7.3 isrequired for these modes.

19.3.3.2 ERP-PBCC 22 Mbit/s and 33 Mbit/s formats

26 In the PBCC encoder, incoming dataisfirst encoded with a packet binary convolutional code. A cover code (as
27 defined in PBCC modesin 18.4.6.6) is applied to the encoded data prior to transmission through the channel.

29  The packet binary convolutional codethat isused is a 256-state, rate 2/3code. The generator matrix for the codeis

30 givenas

31

R G=[ 1+D* D D+D° ]
33 [ D° 1+D*+D' D+D°]
A4
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In octal notation, the generator matrix is given by

G=[21 2 1]
[10 25 17]

Since the system is frame (PPDU) based, the encoder shall be in state zero, i.e., all memory elements contain zero, at
the beginning of every PPDU. The encoder shall also be placed in aknown state at the end of every PPDU to
prevent the data bits near the end of the PPDU from being decoded incorrectly. Thisis achieved by appending one
octet containing all zeros to the end of the PPDU prior to transmission and discarding the final octet of each received
PPDU.

An encoder block diagram is shown in Figure 19.3.3.2-1. It consists of two paths of four memory elements each.
For every pair of data bitsinput, three output bits are generated. The output of the convolutional code is mapped to
an 8-PSK constellation; each 3-bit output sequence from the packet binary convolutional encoder is used to produce
one symbol. Thisyields athroughput of two information bits per symbol. In ERP-PBCC-22 and ERP-PBCC-33,
the input data stream is divided into pairs of adjacent bits. In each pair, thefirst bit isfed to the upper input of the
convolutional encoder, and the second is fed to the lower input of the convolutional encoder. Anillustration of the
mapping for the jth (j>=0) pair of input bits (b, bz+1) isgivenin Figure 19.3.3.2-1.

by, z1 z1 z1 \K z1

¥ e

zZ1 zZ1

b2j +1

zt z1
* v
’w >$_> y2

Figure19.3.3.2-1 22/33 Mbit/s ERP-PBCC convolutional encoder

The phase of the first complex chip of the 22 Mbit/s PSDU shall be defined with respect to the phase of the last chip
of the PCLP header, i.e., the last chip of the CRC check. The phase of the first complex chip of the 33 Mb/s PSDU
shall be defined with respect to the phase of the last chip of the clock switch section, i.e., the last chip of the ReSync
field. The bits (y2 y1 y0) = (0,0,0) shall indicate the same phase as the last chip of the CRC check. The other seven
combinations of (y2 y1 y0) shall be defined with respect to this reference phase as shown in Figure 19.3.3.2-2.

The mapping from BCC outputs to 8-PSK constellation points is determined by a pseudo-random cover sequence.
The cover sequence isthe same one as described in 18.4.6.6. The current binary value of this sequence at every
given point in timeistaken as shown in Figure 19.3.3.2-2. The mapping is shown in Figure 19.3.3.2-2.
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S=0 S=1

100 111
8PSK Mode 001@ @ 000 000® @ 011
(2 bit per
mbol) 101 11 110
Sy ) 00
010® ® o1 001® ® .0
(Y2 Y1, Yo) 110 101

Figure 19.3.3.2-2 - ERP-PBCC-22 and ERP-PBCC-33 cover code mapping

ERP-PBCC mode achieves a 33 Mbit/s datarate by using a 16.5 MHz clock for the data portion of the packet. The
data portion is otherwise identical to the 22 Mbit/sERP-PBCC modulations. The structure and clock speed of the
preambleisthe same asin clause 18. An extra clock switch section between the preamble and the data portion is
added, with the format described below. The same pulse shape shall be used in each clock domain.

When the clock is switched from 11MHz to 16.5MHz the clock switching structure in Figure 19.3.3.2-3 is used:

Clock
] Switch
- 11Mchip/s - 16.5Msymbol/s —
Preamble Shift Encoded Data
Tail Head ReSync
Clock
Switch
Figure 19.3.3.2-3 33 Mbit/sclock switching

Thetail is 3 clock cyclesat 11Mchip/s and the head is 3 clock cycles at 16.5 Msymbol/s (QPSK). Theresyncis9
clock cyclesat 16.5 Msymbol/s. The total clock switching time (tail & head & resync) is1ns. Thetail bitsare1 1
1, the head hitsare 0 0 0, and the resync bitsare 1000111 0 1. The modulationis BPSK that is phase
synchronous with the previous symbol.

19.3.3.3 ERP-OFDM format

PL CP modulation and rate change for the ERP-OFDM frame format follows 17.3.7.
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1
2 19.3.3.4Long & short DSSS-OFDM PLCP format
3
4  Thescrambler of 18.2.4 is used to scramble the DSSS-OFDM PL CP header and the scrambler in 17.3.5.4 is used to
5  scramblethe data symbolsin the OFDM segment
6
7 19.3.3.4.1 Overview of the DSSS-OFDM PLCP PSDU encoding process
8
9  Thissubclause contains the definitions and procedure for forming the PSDU portion of the DSSS-OFDM PLCP.
10 Figure 19.3.3.4.1 shows an expanded view of the DSSS-OFDM PSDU. The PSDU is composed of four major
11  sections. Thefirstisthelong sync training sequence that is used for acquisition of receiver parameters by the
12 OFDM demodulator. The long sync training sequence for DSSS-OFDM isidentical to the long training symbols
13  describedin 17.3.3. The second section isthe OFDM SIGNAL field that provides the demodulator information on
14  the OFDM datarate and length of the OFDM data section. The SIGNAL field for DSSS OFDM isidentical to the
15  SIGNAL field described in 17.3.4. Following the SIGNAL field is the data section of the PSDU. Thisisidentical
16  tothe modulation procedure describedin 17.3.2.1 in steps ( C) through ( M ). Following the data section, the PSDU
17  for DSSS-OFDM appends a signal extension section to provide additional processing time for the OFDM
18  demodulator. Thissignal extensionisaperiod of no transmission as described in 19.3.3.4.5.
19
Guard T&;f;}gﬂ Long Guard| signal
Interval Ini Trainin Interval Quiet time,
(1.6 ms) %ygnr?so)? %yg‘ng, (0.8 n8)|(3.2 n¥) no transmission
OFDM Data
spope [/ Symbols ats, o
Sub carriers Modulatio 12, 18, 24, 36, 48,
Or 54 Mbit/s
Long Training OFDM Signal DSSS- OFDM
Sequence Field Data Symbols Signal Extension
(8 1rs) (4 ns) (6 ms)
PSDU
20
21
2 Figure 19.3.3.4.1 DSSS-OFDM PSDU
23
24 19.3.3.4.2 Long sync training sequence definition
25
26  TheLong Sync Training Sequenceisdefinedin 17.3.3.
27

28 19.3.3.4.3 OFDM signal field definition

The DSSS-OFDM Signal Field isdefined in 17.3.4. Note that the length conveyed by the SIGNAL field is
calculated asdescribed in 17.3.4. That is, the length conveyed by thisfield does not include the signal extension
described in 19.3.3.4.5.

19.3.3.4.4 Data symbol definition

The same process as Steps C through M of 17.3.2.1 is used to encode the data symbol s portion of the DSSS-OFDM
PSDU.

BULERRBVBRYRBY
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19.3.3.4.5 DSSS-OFDM signal extension

The DSSS-OFDM Signal Extension shall be a period of no transmission of 6 nslength. It isinserted to allow more
time to finish the convolutional decoding of the OFDM segment waveform and still meet the 10 s SIFS
requirement of the ERP.

19.3.4 PLCP transmit procedure

The transmit procedure will depend on the data rate and modulation format requested. For dataratesof 1, 2, 5.5, 11,
22 and 33 Mbit/s, the PLCP transmit procedure shall follow 18.2.5. For the ERP_OFDM rates of 6, 12, 24 and the
rates of 9, 18, 36, 48, and 54 Mbit/s, the PLCP transmit procedure shall follow 17.3.11.

The transmit procedures for the optional DSSS-OFDM mode using the long or short PLCP preamble and header are
the same as those described in 18.2.5, and do not change apart from the ability to transmit a higher rate PSDU using
DSSS OFDM.

19.3.5 CCA

The PLCP shall provide the capability to perform aclear channel assessment (CCA) and report the results of the
assessment to the MAC. The CCA mechanism shall detect a“medium busy” condition for all supported preamble
and header types. That is, the CCA mechanism shall detect that the medium is busy for the PLCP PPDUs specified
in17.3.3and 18.2.2. The CCA mechanism performance requirements are given in 19.4.6.

The ERP shall provide the capability to perform CCA according to the following method:

CCA Mode (ED_and_CS): A combination of carrier sense (CS) and energy above threshold. CCA shall have a
mechanism for carrier sense that will detect all mandatory clause 19 sync symbols. This CCA’s mode’s
carrier sense shall include both Barker code sync detection and OFDM sync symbol detection. CCA
shall report busy at least while a PPDU with energy above the ED threshold is being received at the
antenna.

The energy detection statusshall be given by the PMD primitive, PMD_ED. The carrier sense statusshall be given
by PMD_CS. The status of PMD_ED and PMD_CSisused in the PLCP convergence procedure to indicate activity
to the MAC through the PHY interface primitive, PHY-CCA.indicate. A busy channel shall beindicated by PHY-
CCA.indicate of classBUSY. A clear channel shall be indicated by PHY-CCA.indicate of class IDLE.

19.3.6 PLCP receive procedure

This describes the procedure used by receiversof the ERP. An ERP receiver shall be capable of receiving 1, 2, 5.5,
and 11 Mbit/s PLCPs using either the long or short preamble formats described in clause 18 and shall be capable of
receiving 6, 12, and 24 Mbit/s using the modulation and preamble described in clause 17. The PHY may also
implement the ERP-PBCC modul ation at rates of 5.5, 11, 22, and 33 Mbit/s, the ERP-OFDM modulations at rates of
9, 18, 36, 48, and 54 Mbit/s, and/or the DSSS-OFDM modulation rates of 6, 9, 12, 18, 24, 36, 48, and 54 Mbit/s.
The receiver shall be capable of detecting the preamble type (ERP-OFDM, Short Preamble, or Long Preamble) and
the modulation type. These valuesshall be reported in the RXVECTOR (see 19.2).

Upon the receipt of a PPDU, the receiver shall first distinguish between the ERP-OFDM preamble and the single
carrier modulations (long or short preamble). In the case where the preamble is an ERP-OFDM preamble, the
PL CP Receive Procedure shall follow the procedure described in 17.3.12. Otherwise, the receiver shall then
distinguish between the long preamble and short preamble as specified in 18.2.2. Thereceiver shall then
demodul ate the SERVICE field to determine the modulation type as specified in 19.3.2.1 or 19.3.2.2. For short
preamble and long preamble using ERP-DSSS, ERP-CCK, or ERP-PBCC modulations, the receiver shall then
follow the receive procedure described in 18.2.6.

A receiver that supports DSSS-OFDM s capable of receiving all rates specified in clause 15, and all mandatory
ratesin clauses 17 and 18. If the SIGNAL field indicates 3 Mbit/s, the receiver shall attempt to receive aDSSS-
OFDM packet. The remaining receive procedures for aDSSS-OFDM capable receiver are the same as those
described in 18.2.6, and do not change apart from the ability to receive DSSS-OFDM in the PSDU. If DSSS-OFDM
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isbeing received, the receiver shall handle the modulation transition requirements as described in 19.7.2. The
receiver shall then follow the receive procedure described in 17.3.12.

19.4 ERP PMD o perating specifications (general)

Subclauses 19.4.1 through 19.4.7 provide general specifications for the ERP PMD sublayers. These specifications
are based on 17.3.8 except where noted.

19.4.1 Regulatory requirements

All systems shall comply with the local regulatory requirements for operation in the 2.4 GHz band. For the USA,
refer to FCC 15.247, 15.249, 15.205, and 15.209. For Europe, refer to ETS 300-328. For Japan, refer to MPHPT
article 49-20.

19.4.2 Operating channel frequencies

The Extended Rate PHY shall operate in the frequency ranges specified 18.4.6.2, as allocated by regulatory bodies
inthe USA, Europe, and Japan. OFDM operation in channel 14 may not be allowed in Japan. The channel
numbering and the number of operating channels shall follow Table 105 of 18.4.6.2.

19.4.3 Transmit and receive in-band and out-of-band spurious emissions

The Extended Rate PHY shall conform to in-band and out-of-band spurious emissions as set by the appropriate
regulatory bodies for the 2.4 GHz band.

19.4.4 Slot time

The slot timeis 20 us, except that an optional 9 ps slot time may be used when the BSS consists of only ERP STAs
capable of supporting this option. The optional 9 us slot time shall not be used if the network has one or more non-
ERP STAsassociated. For IBSS, the Short Slot Time subfield shall be set to 0, corresponding to a 20 ng slot time.

19.4.5 SIFS value
The ERP shall use aSIFS of 10 ns.

19.4.6 CCA performance

The CCA shall indicate TRUE if thereis no CCA “medium busy” indication. The CCA parameters are subject to the
following criteria:

a) Whenavalid signal with asignal power of —76 dBm or greater at the receiver antenna connector is
present at the start of the PHY slot, the receiver’s CCA indicator shall report the channel busy with
probability CCA_Detect_Probabilty withina CCA_Time. CCA_Timeis SlotTime —
RxTxTurnaroundTime. CCA_Detect_Probabilty is the probability that the CCA does respond
correctly to avalid signal. The values for these parameters are found in Table 19.4.6. Note that the
CCA Detect Probability and the power level are performance requirements.

b) Intheevent that acorrect PLCP header is received, the ERP PHY shall hold the CCA signal inactive
(channel busy) for the full duration, asindicated by the PLCP LENGTH field. Should aloss of carrier
sense occur in the middle of reception, the CCA shall indicate a busy medium for the intended
duration of the transmitted PPDU.

Table 19.4.6 CCA parameters

Par ameter Slot Time=20ns Slot Time=9ns

SlotTime 20 s 91s
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RxTxTurnaroundTime 5ns 5ns
CCA _Time 15ns 4ns
CCA_Detect_Probability > 99% > 90%

19.4.7 PMD transmit specifications

The PMD transmit specifications shall follow 17.3.9 with the exception of the transmit power level (17.3.9.1), the
transmit center frequency tolerance (17.3.9.4), and the symbol clock frequency tolerance (17.3.9.5). Regulatory
requirements may have an effect on the combination of maximum transmit power and spectral mask if the resulting
signals violate restricted band emission limits.

1;9.4.7.1 Transmit power levels

Tfhe maximum transmit power level shall meet the requirements of the local regulatory body. For examples, see
Table 115in 18.4.7.1.

19.4.7.2 Transmit center frequency tolerance

Thetransmit center frequency tolerance shall be 25 PPM maximum. The transmit center frequency and symbol
clock frequency shall be derived from the same reference oscillator (locked).

19.4.7.3 Symbol clock frequency tolerance

The symbol clock frequency tolerance shall be £25 PPM maximum. The transmit center frequency and symbol
clock frequency shall be derived from the same reference oscillator (locked oscillators). This means that the error in
PPM for the carrier and the symbol timing shall be the same.

19.5 ERP operation specifications

This subclause describes the receive specifications for the PMD sublayer. The receive specification for the ERP-
OFDM modes shall follow 17.3.10 with the exception of the receiver maximum input level (17.3.10.4) and the
adjacent channel rejection (17.3.10.2). The receive specifications for the ERP-DSSS modes shall follow 18.4.8
with the exception of the receiver maximum input level (18.4.8.2).

19.5.1 Receiver minimum input level sensitivity

The packet error rate (PER) of the ERP-OFDM modes shall be less than 10% at a PSDU length of 1000 bytes for the
input levels of Table 91 of 17.3.10. Input levels are specific for each data rate and are measured at the antenna
connector. A noise figure (NF) of 10 dB and an implementation loss of 5 dB are assumed. The PER of the ERP-
DSSS modes shall be as specified in 18.4.8.1.

19.5.2 Adjacent channel rejection

Adjacent channels at 2.4 GHz are defined to be at £25 MHz spacing. The adjacent channel rejection shall be
measured by setting the desired signal's strength 3 dB above the rate-dependent sensitivity specified in Table 91 of
17.3.10 and raising the power of the interfering signal until 10% PER is caused for a PSDU length of 1000 bytes.
The power difference between the interfering and the desired channel is the corresponding adjacent channel
rejection. The interfering signal in the adjacent channel shall be a conformant OFDM signal, unsynchronized with
the signal in the channel under test. For an OFDM PHY the corresponding rejection shall be no |ess than specified in
Table 91 of 17.3.10.

The alternate adjacent channel rejection of Table 91 shall not be required for the ERP.

The adjacent channel rejection of the ERP-DSSS modes shall follow 18.4.8.3.
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19.5.3 Receive maximum input level capability

The PER shall be less than 10% at a PSDU length of 1000 bytes for an input level of —20 dBm measured at the
antenna connector for any supported modulation signal or datarate (i.e, 1, 2, 5.5, 6, 9, 11, 12, 18, 22, 24, 33, 36, 48,
54 Mbit/s).

19.5.4 Transmit spectral mask

The transmit spectral mask for the ERP-OFDM modes shall follow 17.3.9.2 and is shown in Figure 124 therein. The
transmit spectral mask for the ERP-DSSS modes shall follow 18.4.7.3 and is shown in Figure 149 therein.

19.6 ERP-PBCC operation specifications
The ERP-PBCC receiver specifications shall follow 18.4.8 except as noted.

These optional modes provide systems the ability to achieve data rates of 22 and 33 Mbit/sin modes that are fully
backwards compatible with clause 15 and clause 18 BSSs without requiring additional co-ordination or protection
mechanisms. In addition, the 22 Mbit/sERP-PBCC mode is spectrally identical to clause 18 BSSs. Four optional
ERP-PBCC modulation formats and data rates are specified for the Enhanced Rate PHY (ERP). They shall be based
on Packet Binary Convolutional Coding (PBCC) 5.5, 11, 22, and 33 Mbit/s modulations. The rates of 5.5 and 11
Mbit/s are described in 18.4.6.6.

19.6.1 Receiver minimum input level sensitivity

For the 22 Mbit/s ERP-PBCC mode, the frame error ratio shall be lessthan 8x10 2 at a PSDU length of 1024 octets
for an input level of —76 dBm measured at the antenna connector. For the 33 Mbit/s ERP-PBCC mode, the
corresponding input level shall be—74 dBm.

19.6.2 Receiver adjacent channel rejection

The adjacent channel rejection shall be equal to or better than 35 dB, with an FER of 8x10~ using ERP-PBCC
modulation and a PSDU length of 1024 octets. The adjacent channel rejection shall be measured using the
following method. Input an ERP-PBCC modulated signal of the samerate at alevel 6 dB greater than specified in
19.6.1. In an adjacent channel (25 MHz separation as defined by the channel numbering), input a signal modul ated
in asimilar fashion, which adheres to the transmit mask specified in 18.4.7.3, to alevel 41 dB above the level
specified in 19.6.1. The adjacent channel signal shall be derived from a separate signal source. It shall not bea
frequency-shifted version of the reference channel. Under these conditions, the FER shall be no worse than 8x10 2.

19.7 DSSS-OFDM operation specifications

This optional mode provides systems the ability to use OFDM in amode that is fully compatible with clause 15 and
18 BSSs without requiring additional coordination. That is, it does not need a protection mechanism. This
compatibility requires the use of clause 18 long and short preambles and inclusion of asignal extension field to
match SIFS spacing of clause 18 systems. By re-using the clause 18 preambles, this optional mode ensures that the
clause 18 clear channel assessment (CCA) and short inter-frame spacing interval (SIFS) function properly when
ERP and NonERP STAs interoperate. When this option is enabled, the same ratesshall be supported in both ERP-
OFDM and DSSS-OFDM. The DSSS-OFDM PMD transmit and receive specificationsshall follow the related
ERP-OFDM specificationsin 19.5.

19.7.1 Overview

This optional extension of the DSSS system builds on the payload datarates of 1, 2, 5.5, and 11 Mbit/s, as described
in Clause 18, to provide 6, 9, 12, 18, 24, 36, 48, and 54 Mbit/s payload data rates while re-using the preambles (short
and long) described by clause 18. The capability described in this subclauseis called Direct Sequence Spread
Spectrum- Orthogonal Freguency Division Multiplexing (DSSS-OFDM). This optional capability complements the
Extended Rate OFDM mode described in clause 19 by combining OFDM modulation with DSSS preambles. Asa
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1  result, for DSSS-OFDM, the PPDU format described in 18.2.2 isrelatively unchanged. The major changeisto the
2  format of the PSDU. The clause 18 single carrier PSDU isreplaced by a PSDU that isvery similar to the PSDUs
3 describedin clause 17. This subclause highlights the differences. In addition, 19.7.2 specifies the radio and physical
4 layer behavior of the transition from the Barker symbol modulated preamble and the OFDM modul ated data for
5 PSDU.
6
7 19.7.2 Single-carrier to multi-carrier transition requirements
8
9  The spectrum mask for the DSSS-OFDM waveform shall meet the requirements as shown in Figure 124 of
10 17.39.6.2
1
12  Thesingle-carrier signal segment of the packet shall have a coherent relationship with the multi-carrier (OFDM)
13  segment of the packet. All characteristics of the signal shall be transferable from one symbol to the next, even when
14  transitioning to the OFDM segment. This enables high-performance, coherent receiver operation across the whole
15  packet. Thisrequirement isno different in nature than that stated in clauses 15, 17, and 18. The distinction being,
16  that those clauses use a signaling scheme that is either just single-carrier or just multi-carrier. In contrast, for this
17 mode, both single-carrier and multi-carrier signaling are used within the context of a single packet.
18
19  Thissection specifiesthe coherent relationship between the single-carrier segment and the OFDM segment, so that
20  thereceiver hasthe opportunity to track through the transition without any forced parameter reacquisition. The
21  single-carrier preamble and header provide all parametric information required for demodulation of the OFDM
22 segment to within conventional estimation-in-noise accuracy. While multi-carrier sync features are provided for
23 convenience at OFDM segment onset, if and how to use the multi-carrier sync for reacquisition is an implementer’s
24 decision. Multi-carrier syncisnot necessary. The packet is coherent throughout.
25
26  Asshownin Figure 19.7.2, theideal transition would provide a constant carrier frequency and phase, a constant
27  power, aconstant spectrum and a constant timing relationship. Constant in this context means that the same clock
28  crystal that setsthe frequencies and timing of each part is the same through the transition. This allows the frequency
29  andtiming tracking loops to work undisturbed through the transition. The following subparagraphs establish the
30 ideal transition characteristics for the transmit signal. An additional paragraph specifies the required implementation
31  fidelity or accuracy.
Single Carrier Segment at Multi-carrier Segment
Barker Preamble Barker Header OFDM
1 Mbit/s 1 or 2 Mbit/s |at 6,9, 12, 18, 24, 36, 48 or 54 Mbit/s
Ideal Transition Specification
» Constant Power
» Constant Spectrum
« Constant Frequency and Phase
« Constant Timing
32
33
A
35 Figure19.7.2 Single-carrier to multi-carrier transition definition.
36
37
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19.7.2.1 Spectral binding requirement

The spectral binding requirement allows the receiver’ s estimate of the channel state information to be transferred
from the single-carrier packet segment to the multi-carrier packet segment. This requirement establishes a coherent
relationship between the end-to-end frequency responses of the single-carrier and multi-carrier segments.

During reception of the single-carrier preamble-and-header, the receiver may estimate the channel impul se response.
In practice, this could be accomplished through Barker-code correlation. The channel impulse response contains
end-to-end frequency response information about the linear distortion experienced by the signal due to filters and
multipath. Thisdistortion can be mitigated with an equalizer or other commonly known techniques.

The channel impulse response estimate generated during the single-carrier packet segment will include the single-
carrier’ s pul se-shaping-filter frequency response used to control the single-carrier’s transmit spectrum and transmit
impulseresponse. The single-carrier’s pulse-shaping filter may be distinct from the shaping technique used for the
multi-carrier segment.

The spectral binding requirement states that the linear distortions experienced by the single-carrier signal and the
linear distortions experienced by the multi-carrier signal have aknown relationship. This relationship is defined by
this specification and shall be manifested by all compliant transmit radios. Thiswill alow any receiver to exploit
channel information derived during the single-carrier ssgment and reuse the channel information during the multi-
carrier segment, if desired.

Three elements have been itemized for this specification to achieve spectral binding. All three elementsare
necessary to achieve spectral binding, and they are discussed in the next three subclauses. The first element focuses
on distortions common to both the single-carrier packet segment and the multi-carrier packet segment. The second
element deal s with pulse shaping unique to the OFDM packet segment. The third element deals with pul se shaping
uniqueto the single-carrier packet segment. The multi-carrier pulse shape discussion precedes the single-carrier’s
pulse shape discussion because it is believed this will be a more comfortable progression, due to similar multi-
carrier pulse shaping considerations contained in clause 17.

19.7.2.1.1 Common linear distortions

Separate from the single-carrier and the multi-carrier pulse shaping, transmit signal generation will be designed to
provide linear distortion continuity to the receiver’s demodulation algorithms. The common linear distortion
requirement isillustrated in Figure 19.7.2.1.1, whereit is shown that the processing at the receiver assumes that the
dominant linear distortions are induced on all waveform segments. The receiver observes the composite linear
distortion due to imperfect transmit radio filters, due to multipath filtering, and due to imperfect receive radio filters.
In general, the receiver is unable to decompose the distortion into separate physical components and is only ableto
observe the aggregate effect. This specification constrains only the linear distortionsin the transmit radio, because
that iswhat is necessary to ensure interoperability. The soft switch that appearsin Figure 19.7.2.1.1 is a conceptual
element to implement the transition, as described below.
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802.11b
Preamble/HDR
Kernel
A
Linear . Linear
Ssv(lj'll':gH » Transmitter g I\éw;lr?r?ér » Receiver —»
Distortions Distortions
A
OFDM N —~ v
Kernel

Linear Distortions Induced
On Both Signal Segments

1
2 Figure19.7.2.1.1 Linear distortionscommon to thesingle-carrier and multi-carrier signal segments.
3
4
5 In short, thiscommon linear distortion requirement states that the dominant filtersin the transmit radio will stay
6  invariant and common to all waveform segments. Once the receiver has determined the end-to-end impulse
7 response, channel information is assumed to be common to both the single-carrier signal and the multi-carrier signal.
8  Thiswill enable receiver design of linear-distortion mitigation techniques that do not require a reacquisition after
9 transitioning to OFDM.
10
11  19.7.2.1.2 Symbol shaping unique to the DSSS-OFDM segment
12
13 OFDM spectral shaping may be achieved using two mechanisms. One, time-domain convolution filtering may be
14 used to shape the spectrum. Two, time-domain window tapering of OFDM symbol onset and termination may be
15  used to shape the spectrum. This second mechanism can be viewed as frequency domain convolution. Thefirst
16  mechanism shall be common to both the OFDM and single-carrier if it is a dominant distortion mechanism. The
17 second mechanism may be unique to the OFDM segment, because it does not affect the frequency response of the
18 52 sub-carriers.
19
20  Thefirst spectral shaping mechanism using time-domain convolution filtering shall be common to both the single-
21  carrier and multi-carrier segments for the reasons described in the preceding section. The receiver should not see
22 intra-packet frequency response discontinuities.
23
24 Convolution filtering may be budgeted in various ways. One option would be to use asingle filter that both the
25  single-carrier and multi-carrier segments use. Another option would be to use two different physical filter
26  realizations, onefor the single-carrier segment and a second for the multi-carrier segment, say for reason of distinct
27  sampleratesor bit precision. With this second implementation option, the designer shall ensure the frequency
28  response of thefilter is common to both packet segments.
29
30  The second shaping mechanism, which uses frequency -domain convolution through time-domain sub-carrier onset-
3 and-termination shaping, may be unique to the OFDM segment. This unique technique is acceptable because it does
32  not modify the required frequency response of the 52 sub-carriers.
33
34 Spectral shaping by tapering the OFDM symbol onset-and-termination using atime-domain window is described in
35  theclause 17 and is equally germaneto clause 19 systems. For convenience, one of the relevant figures from clause
36  17isrepeated hereasFigure 19.7.2.1.2-1. The clause 17 suggested tapering transition duration is 0.1 ns.
37
33
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Figure 19.7.2.1.2-1 Spectral shaping achieved by OFDM symbol onset and ter mination shaping.

The effect of time-domain windowing on a single sub-carrier’ s power spectrum is shown in Figure 19.7.2.1.2 -2 for
two cases. Thefirst caseis rectangular time-domain windowing of an OFDM symbol. The second caseisfor the
clause 17 suggested time-domain windowing of an OFDM symbol with a0.1 ns transition. Note the differencein
frequency dependent amplitude roll-off. Adding the 52 frequency-bin-centered individual sub-carrier power spectral
densities generates the composite 52 sub-carrier power-spectrum.

Rait Sub-Coier S piatinm [2] Shapaid Sub-Comie Speingm [2e)

'5:51 a8 W06 040 02 O 02 04 0O 08 1 -1 408 0E 04 02 a0} D4 1
nFreq nFreg

Figure19.7.2.1.2-2 Sub-carrier spectrumsfor rectangular windowing and clause 17 suggested windowing.

Thistype of OFDM spectrum control does not affect the relative amplitudes and phases of the individual sub-
carriers. Instead it affects each sub-carrier’ s power spectral density. Consequently, thistype of spectrum control
has a benign effect on the rel ative spectrums of single-carrier and the multi-carrier packet segments. That iswhy it
can be unique.

To achieve the design goal, the implementer may budget spectral shaping in the transmit radio. Some of the spectral
shaping may be achieved using time-domain convolution filtering and some may be achieved through time-domain
windowing of the OFDM. In any case the transmit implementation shall provide frequency response coherency.
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1
2 19.7.2.1.3 Pulse shaping unique to the single carrier segment
3
4 Thissection describes the pul se shaping requirements of the single-carrier segment of the DSSS-OFDM packet. To
5  establish frequency response coherency, it is necessary to specify the frequency response of the single-carrier signal
6  that establishes a coherent relationship to the frequency response of the OFDM.
7
8  Thefreguency response of the single-carrier pulse is patterned after the tandem OFDM. The pattern is the OFDM
9  signal asdescribed in clause 17, with an example provided in Annex G. Theideal OFDM signal has aflat anplitude
10  response and zero-phase offset across 52 sub-carriers. Clause 17 establishes the ideal frequency-response
11  relationship between the 12 short SYNC sub-carriers, 52 long SYNC sub-carriers, the 52 SIGNAL field sub-carriers
12 andthe52 datafield sub-carriers. Similarly, theideal relationship to the single-carrier frequency responseis
13 defined.
14
15 Relativetotheideal OFDM, the single-carrier part of the DSSS OFDM signal shall have the pulse shape established
16  herein. Inaparticular implementation, itis acceptable to deviate from thisideal but only in amanner that is
17 common to both the single-carrier signal and the multi-carrier signal across the passband of the OFDM signal. This
18 provides the required frequency response coherency.
19
20  Thefreguency response of the single-carrier pulseis patterned after the OFDM that will be transmitted in tandem.
21  Thesingle-carrier pulseisderived from atime-windowed sinc function as shownin Figure 19.7.2.1.3-1. Thesinc
22 functionisthetime response of anideal brick-wall filter. The brick-wall filter is set equal to the bandwidth of an
23 ideal OFDM signal. In particular, the bandwidth of the brick-wall filter has been set to 52 times the clause 17 sub-
24 carrier spacing of 20/64 MHz, or 312.5 KHz.
25
Brickowal Frequency Re=pon=
12
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§ ] o e e e e S s -
-ET[H ........ baanaamas [ T branaaaas Jammwrnnn brmnne Janmanaaadrmnnnne =
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Fag MHz) Time: (Ligac]
26 Equation 19.7.2.1.3-1
san(p f,t .
Niemaw (t) = T snfp fut) = f,sinc( f,t) , wheref, =52(20/64) MHz
27 p fWt
28
29
30 Figure 19.7.2.1.3-1 The foundational brickwall filter.
31
32  Theinfinite duration impul se response of the brickwall filter should be windowed to something practical. A
33 continuoustime version of the Hanning window may be used. The Hanning window and an overlay of the sinc
34 function are shown in Figure 19.7.2.1.3 -2.
35
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Equation 19.7.2.1.3-2

~

é & t o
hindon (t) = 0.58L+ cosc2p =0 , where Tg,, = 0.8 usecs
é e spaN A

Wokaga

time [Lisech time [Usech

Figure 19.7.2.1.3-2 — The continuous time Hanning window.

The pulse specified for use with the single-carrier packet segment is obtained by application of the window as
shown in Figure 19.7.2.1.3-3. Noticethat itsduration isequal to aclause 17 short sync cycle, only 0.8 ns.

Equation 19.7.2.1.3-3
p(t) = Nyndow (t) N deatpw (t)

Windowed Sinc
12 ! ! ! ! ! ! !

“altage

tirme (Usec)

Figure19.7.2.1.3-3 — The specified pulse

The frequency response of the derived pulseis shown in Figure 19.7.2.1.3-4. This pulse generates asingle-carrier

signal that has a spectrum nearly equal to that of the OFDM signal. This meansthat the receiver will experience
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essentially no change in receive signal power behavior even in the presence of multipath. At the point of the outer
most sub-carrier in the OFDM signal, the single-carrier spectrum is down only about 4 dB. Thisis deemed adequate
becausethe single-carrier preamble-header islong in duration compared to the clause 17 sync duration. Plenty of
timeis available to generate channel impulse response information that is sufficiently accurate.

Wit Sind Taomn Windoaad Sind

e Ptz fran ()

Figure19.7.2.1.3-4 — The single-carrier frequency response.

In summary, the specified single-carrier pulse provides frequency response coherency between the single-carrier and
multi-carrier segments of the packet. This does not mean that the spectrums are identical between segments.

Rather, it means the ideal frequency responses of both are known. Beyond this, al linear distortion is common to
both. It isnot necessary to use this single-carrier pulse during clause 15 or clause 18 packet transmissions.

19.7.2.2 Sample-power matching requirement
The transmit signal power shall be equal for the single-carrier and multi-carrier signal segments. The point of

comparison isshown in Figure 19.7.2.2. The power measurement will be over the single-carrier header and over the
OFDM data symbols

Average Signal Power Must be Equal

OFDM Digital Low
Kernel To Analog ~ Pass
Converter Filter
SOFT | saw
switcH| | PAC ™ LPF Filter |
802.11b z
Preamble/HDR

Kernel

Figure 19.7.2.2— Comparing signal power.

19.7.2.3 Transition time alignment
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This section describes how the single-carrier signal and multi-carrier signal aretime aligned. The single-carrier

signal uses achip rate of 11 MHz. The OFDM signal uses afundamental sample rate of 20 MHz. The signals are

easily aligned by first aligning the 11 MHz clock and the 20 MHz clock on 1 ns boundaries as shown in Figure

19.7.2.3-1.

The 11 Barker chips of the preamble and header are transmitted aligned with thistiming epoch. The first Barker
chip istransmitted synchronous to the epoch, then the remaining 10 chips follow. Thisis repeated over the duration

of the preamble and header.

802.11b wersus 802.11a Clocks

11 MHz 11b clock

________________________________________________

________________________________________________

________________________________________________

...............................................

_______________________________________________

0.8
0.6
0.4
0z

20 MHz 11a clock

= =1

0.1

The peak of the continuous-time single-carrier pulse shall be aligned to this epoch as shown in Figure 19.7.2.3-2.

|
02 03 04 05 0B 07 08 089 1
time (usecs)

Figure 19.7.2.3-1 — Aligning the 11 MHz and 20 MHz clock.

Thefirst full strength OFDM sampleis sent on the 1 ms-epoch boundary asillustrated in Figure 19.7.2.3-2.
Tapering may precede this. The peak corresponds to the first full-strength sample described in Annex G.

Single-Carrier:
Last Barker
Word

Of Header

11 MHz Chip
Rate

< lusec / >
(\

Pulses Alighed
On Zero-Phase

/ Peaks

20 MHz Samples of
OFDM as described
in Annex G of the

time

1 2 3 4 5 6 7 8 9 10 11
Barker Chip #

802.11a standard

/

Multi-Carrier:
OFDM Ramp
Up

A A A A A

time
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1 Figure 19.7.2.3-2 Single-carrier to OFDM time alignment.
2
3
4 19.7.2.4 Single-carrier termination
5
6  Thesingle carrier segment of a packet should terminate in nominally 0.1 ns with the same type shaping described
7  forclause17. Thisisdepictedin Figure 19.7.2.4. Itisnot necessary to completely flush the single-carrier pulse-
8  shaping filter. This minimizes the transition time overhead. Thisisinformative as the basic requirement isto meet
9  the spectral mask defined in 17.3.9.2.
10
11  Thistermination may be performed explicitly in the baseband processor or it may be provided by filtersin the
12 transmitradio.
13
Shaped Consistent Shaped
With 802.11a Identical to 802.11a

Single Carrier Multi-Carrier

BPSK/QPSK OFDM

Barker Codes

time
~100
nsecs

14
15 Figure 19.7.2.4— Single-carrier termination requirement.
16
17  19.7.2.5 Transition carrier frequency requirement
18

19  Thecarrier frequency shall be coherent across the packet segments. This effect isdepicted in Figure 19.7.2.5.
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OFDM Digital Low
Kernel To Analog ~ Pass
v Converter Filter

\ 4

A 4

SOFT | saw
SWITCH DAC LPE ™1 Filter '@—>

A

802.11b
Preamble/HDR
Kernel

Local

/ Oscillator
Carrier Frequency is coherent

across waveform segments

Figure 19.7.2.5— Carrier frequency coherency shall be maintained.
19.7.2.6 Transition carrier phase requirement

The carrier phase shall be coherent across the single-carrier to multi-carrier transition. This coherency shall be
differentially established relative to the phase of the last Barker symbol transmitted (the last 11 single-carrier chips).
The OFDM segment symbolsshall be transmitted with one of four phases relative to the phase of OFDM symbols as
described in clause 17. These phasesinclude: 0, 90, 180 or 270 degrees, depending upon the phase of the last
Barker symbol. The phase of the first OFDM symbol (as referenced by the pilot tones) shall be 45 degrees more
than the phase of the last Barker symbol. “More than” implies a clockwise rotation as shown in Figure 19.7.2.6-2.

In atransmit implementation using I/Q signaling, it is common to maximally energize in the | -and-Q channels
concurrently for BPSK or QPSK signaling. The analog stages of the transmit radio tend to perform best with this
configuration. To achievethis effect, typically the BPSK or QPSK | -and-Q alignment of the Barker symbols are at
16 45 degrees, 135 degrees, -135 degrees and -45 degrees as shown in Figure 19.7.2.6-1. This Barker symbol

17 aignmentisused to establish the phase of the OFDM signal.

18
BPSK QPSK
imag imag
real real
4
19
20 Figure 19.7.2.6-1 — BPSK and QPSK signaling with the I/Q channels maximally energized.
21

Copyright © 2003 |EEE. All rights reserved.

X ar
COPYRIGHT 2003; Institute of Electrical and Electronics Engineers, Inc ZE Standards Draft, SJb]&t to Cha’]ge. Document provided by IHS Licensee=Federal Aviation Admin/9999507100, User=,
v 10/02/2003 07:49:13 MDT Questions or comments about this message: please call

the Document Policy Group at 1-800-451-1584.



14
15
16
17
18
19

21

24
25
26
27
28

IEEE P802.11g/D8.2, April 2003 SUPPLEMENT TO IEEE STANDARD FOR INFORMATION TECHNOLOGY—

Figure 19.7.2.6-2 isa series of diagrams illustrating the phase relationship between the last Barker symbol (not the
last chip) in the 802.11g header and subsequent OFDM symbols. For example, if the phase of the last Barker
symbol isin the first quadrant at 45 degrees, then the phase of the OFDM symbolswill be transmitted as described
in Annex G unmodified. However, if the phase of the last Barker symbol isin the second quadrant (135 degree
phase) then the phase of the OFDM symbols will be rotated by +90 degrees relative to the phase of the samplesin
Annex G. If the phase of the last Barker symbol isin the third quadrant (- 135 degree phase) then the phase of the
OFDM symbolswill be rotated by +180 degreesrelative to the phase of the samplesin Annex G. If the phase of the
last Barker symbol isin the fourth quadrant (-45 degree phase) then the phase of the OFDM symbols will be rotated
by +270 degrees relative to the phase of the samplesin Annex G.

If the transmitter generates the Barker symbols at some other angular relationship to the I/Q axes, then the OFDM
symbols shall be transmitted at a phase 45 degrees more than the phase of the last 11-chip Barker symbol.

MY phase of last 'mag
Barker symbol s | Multiply OFDM
symbols by |
45
Phase of last
> real Barker symbol real
Multiply OFDM
symbols by 1
imag imag
Multiply OFDM
symbols by -1 Phase of last
Barker symbol
= real real
® Phase of last Multiply OFDM
Barker symbol symbols by -j [* .

Figure 19.7.2.6—2 — The phase of the first OFDM segment symbol is established by the last Barker symbol.
19.7.2.7 Transmit modulation accuracy requirement

The preceding sections establish transmit modulation reguirements without mention of required accuracy. The
accuracy isasdescribed in 17.3.9.7.

The required accuracy for agiven transmit packet is data rate dependent. The packet accuracy is set by the datarate
of the OFDM portion of the packet. The preamble and header will be transmitted with the same fidelity requirement
asthe fidelity requirement levied on the OFDM portion of the packet. For the single-carrier portion of the packet,
the EVM isinterpreted as normalized mean-squared error (NMSE).
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1 19.8 ERP PLME
2
3
4 19.8.1 PLME SAP
5
6  Table 19.8 liststhe additional MIB attributes that may be accessed by the PHY sublayer entities and the intralayer of
7  higher layer management entities (LMES). These attributes are accessed viathe PLME-GET, PLMESET, PLME-
8 RESET, and PLME-CHARACT ERISTICS primitives defined in 10.4.
9
%g Table 19.8.1 MIB attribute default values/ranges
M anaged Object Default Value/ Range Operational
Semantics
dot11 PHY Operation Table
dot11PHYtype ERP (X'06) Static
dot11CurrentRegDomain Implementation dependent | Static
dotl1TempType Implementation dependent | Static
dot11 PHY Antenna Table
dot11CurrentTxAntenna Implementation dependent | Dynamic
dot11DiversitySupport Implementation dependent | Static
dot11CurrentRxAntenna Implementation dependent | Dynamic
Dot11 PHY Tx Power Table
dot11NumberSupportedPowerLevel | Implementation dependent | Static
S
dot11TxPowerLevell Implementation dependent | Static
dot11TxPowerL evel2 Implementation dependent | Static
dot11TxPowerLevel3 Implementation dependent | Static
dot11TxPowerLevel4 Implementation dependent | Static
dot11TxPowerLevel5 Implementation dependent | Static
dot11TxPowerLevel6 Implementation dependent | Static
dot11TxPowerLevel 7 Implementation dependent | Static
dot11TxPowerLevel8 Implementation dependent | Static
dot11CurrentTxPowerlLevel Implementation dependent | Dynamic
dot1l Phy DSSSTable
dot11CurrentChannel | Implementation dependent | Dynamic
dot11 Reg Domains Supported Table
dot11RegDomainsSupportedValue(s | Implementation dependent | Static
)
dot11 PHY AntennasList Table
dot11SupportedTxAntenna Implementation dependent | Static
dot11SupportedRxAntenna Implementation dependent | Static
dot11DiversitySelectionRx Implementation dependent | Dynamic
dot11 Supported Data Rates Tx Table
dot11SupportedDataratesTxValue X'02" = 1 Mbit/s Static
X'04' = 2 Mbit/s
X'0B’ = 5.5 Mbit/s
X'16' = 11 Mbit/s
X'0C’ = 6 Mhit/s
X'12" = 9 Mbit/s
X'18' = 12 Mbit/s
X'24' = 18 Mbit/s
X'2C = 22 Mbit/s
X'30" = 24 Mhit/s
X'42 = 33 Mbit/s
X'48' =36 Mhit/s
X'60" = 48 Mhit/s
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X'6C’ = 54 Mbit/s

dot11 Supported Data Rates Rx Table

dot1l1SupportedDataRatesRxValue [ X'02' =1 Mbit/s Static
X'04' =2 Mbit/s
X'0B’' = 5.5 Mbit/s
X'16' = 11 Mbit/s
X'0C' =6 Mbit/s
X'12' = 9 Mbit/s

X'18 = 12 Mbit/s
X'24 =18 Mbit/s
X'2C = 22 Mbit/s

X'30" = 24 Mbit/s
X'42 = 33 Mbit/s

X'48 = 36 Mbit/s
X'60" = 48 Mbit/s
X'6C’ = 54 Mbit/s

dot11 HRDSSS PHY Table

dot11ShortPreambleOptionimpleme | True Static
nted
dot11PBCCOptionlmplemented Implementation dependent | Static
dot11Channel AgilityPresent Implementation dependent | Static
dot11Channel AgilityEnabled False/Boolean Dynamic
dot1l PHY ERP Table
dot11ERP- False/Boolean Static
PBCCOptionl mplemented
dot11DSSS- False/Boolean Static
OFDM Optionlmplemented
dot11DSSS-OFDM OptionEnabled False/Boolean Dynamic
dot11ShortSlotTimeOptionimpleme | False/Boolean Static
nted
dot11ShortSlotTimeOptionEnabled | False/Boolean Dynamic
1
2
3
4
5 19.8.2MIB
6
7 High Rate PHY MIB attributes are defined in Annex D with additions from this supplement, and with specific
8  valuesdefinedin Table 19.8.1
9
10 19.8.3 TXTIME
1
12 Thevalueof TXTIME is calculated for each modulation type based on parametersin the TXVECTOR. For the 1, 2,
13 5.5, and 11 Mbit/s modes with DSSS, CCK and PBCC modulation formats, the value shall be calculated as
14 describedin 18.3.4
15
16 19.8.3.1 ERP-OFDM TXTIME calculations
17
18  Thevalue of the TXTIME parameter returned by the PLME-TXTIME.confirm primitive shall be calculated using
19 the ERP-OFDM TXTIME calculation as follows.
20
21 TXTIME =T preamBLe *+ T signaL + T sym X Ce|I|ng ((16 + 8 x LENGTH + 6)/N DBPS) + Slgnal Extension
2
23 Where:
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* T preambLE: T sienaL, and T syw aredefined in Table 79 “Timing Related Parameters” in 17.3.2.3.

= N pgpsis Number of DataBits per Symbol and is derived from the DATARATE parameter in Table 78
“Rate Dependent Parameters’ in 17.3.2.2.

= Ceilingisafunction that returns the smallest integer value greater than or equal to its argument value.

= Signal Extensionis6 us

19.8.3.2 ERP-PBCC TXTIME calculations

The value of the TXTIME parameter returned by the PLME-TXTIME.confirm primitive shall be cal cul ated
according to the following equation:

For PBCC 5.5 and 11 Mbit/s see 18.3.4
For ERP-PBCC-22 Mbit/s

TXTIME = PreambleLength + PLCPHeaderTime + Ceiling(((LENGTH+PBCC) x 8) / DATARATE)
For ERP-PBCC-33 Mbit/s

TXTIME = PreambleLength + PLCPHeaderTime + ...
Ceiling(((LENGTH+PBCC) x 8) / DATARATE) + ClkSwitchTime.

Where:

LENGTH and DATARATE are values from the TXVECTOR parameter of the corresponding PLME
TXTIME request primitive.

“PBCC” hasavalue of 1if the SIGNAL value from the TXVECTOR parameter specifies ERP-PBCC and
has avalue of 0 otherwise.

PreambleL ength is 144 nsif the PREAMBLE_TY PE value from the TXVECTOR parameter indicates
"LONGPREAMBLE" or 72 nsif the PREAMBLE_TY PE value from the TXVECTOR parameter indicates
"SHORTPREAMBLE".

PLCPHeaderTime is 48 ns if the PREAMBLE_TY PE value from the TXVECTOR parameter indicates
"LONGPREAMBLE" or 24 ns if the PREAMBLE_TY PE value from the TXVECTOR parameter
indicates"SHORTPREAMBLE".

LENGTH isin units of octets.

DATARATE isin units of Mbit/s.

ClkSwitchTimeis defined as 1 ns.

Ceiling isafunction that returns the smallest integer value greater than or equal to its argument value.

19.8.3.3 DSSS-OFDM TXTIME calculations

Thevalue of the TXTIME parameter returned by the PLME-TXTIME.confirm primitive shall be calculated
according to the following eguation:

TXTIME = PreambleLengthDSSS + PLCPHeaderTimeDSSS + ...
PreambleL engthOFDM + PLCPSignal OFDM + ...
4 x Ceiling((PLCPServiceBits + 8 x (NumberOfOctets) + PadBits) / Npgps) + Signal Extension

Where

PreambleLengthDSSS is 144 usif the PREAMBLE_TY PE vaue from the TXVECTOR parameter
indicates “LONGPREAMBLE,” or 72 psif the PREAMBLE_TY PE value from the TXVECTOR parameter
indicates “ SHORTPREAMBLE";

PLCPHeaderTimeDSSSis 48 usif the PREAMBLE_TY PE value from the TXVECTOR parameter
indicates “LONGPREAMBLE,” or 24 psif the PREAMBLE_TY PE value from the TXVECTOR parameter
indicates “ SHORTPREAMBLE";
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Ceiling isafunction that returns the smallest integer value greater than or equal to its argument val ue;
Preamblel engthOFDM is 8 ns;

PLCPSignalOFDM is 4 ns;

PL CPServiceBitsis 16 hits;

NumberOfOctets is the number of data octetsin the PSDU;

PadBitsis 6 bits;

SignalExtensionis 6 ns;

Npgps is the number of data bits per OFDM symbol.

10 19.8.4 ERP-OFDM PLCP PSDU definition

O©CO N O WNBE

12 TheDSSSPHY characteristicsin Table 19.8.4 shall be used for the Extended Rate PHY for the purposes of MAC
13 timing calculations.

15  Theslot timeshall be 20 ps, unlessthe BSS consists only of ERP STAs that support the Short Slot Time option.

16  STAsindicate support for ashort slot time by setting the Short Slot Time subfield to 1 when transmitting

17  Association Request and Reassociation Request MMPDUSs.  If the BSS consists of only ERP STAs that support the
18 Short Slot Time option, an optional 9 ps slot time may be used. APs indicate usage of a9 s slot time by setting the
19 Short Slot Time subfield to 1 in al Beacon, Probe Response, Association Response, and Reassociation MMPDU

20  transmissions asdescribed in 7.3.1.4. STAs shall use short slot if the BSS indicates short slot.

21
2
23
24
25 Table 19.8.4—Extended rate PHY characteristics
Characteristic Value
aSlotTime Long = 20 ps, short =9 us
aSIFSTime 10 ps
aCCATime <15 psfor long slot time or <4 psfor Short Slot Time, see 19.4.6
aRxTxTurnaroundTime <5 us
alXRxT urnaroundTime <10 us
aTxPLCPDelay Implementation dependent as long as the requirements of
aRxTxTurnaroundTime are met.
aRxPLCPDelay Implementation dependent as long as the requirements of
aSIFSTime and aCCATime are met
aRXTxSwitchTime <<l ps
arxRampOnTime Implementation dependent as |ong as the requirements of
aRxTxTurnaroundTime are met
arxRampOffTime Implementation dependent as |ong as the requirements of
aSIFSTime are met
ATxRFDelay Implementation dependent as |ong as the requirements of
aRXT xTurnaroundTime are met
ARXRFDelay Implementation dependent as long as the requirements of
aSIFSTime and aCCATime are met
aAirPropagationTime <<l s
aM A CProcessingDelay <2 Us
aPreamblel ength 20 us
aPL CPHeaderL ength 4 us
aMPDUMaxL ength 4095
aCWmin(0) 31
aCWmin(1) 15
ACWmin The set aCWmin()
aCWmax 1023
26
27
28
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19.9 Extended rate PMD sublayer

19.9.1 Scope and field of application

This subclause describes the PM D services provided to the PLCP for the ERP.

19.9.2 Overview of service

The ERP sublayer accepts PL CP sublayer service primitives and provides the actual means by which datais
transmitted or received from the medium. The combined functions of the Extended Rate PMD sublayer primitives
and parameters for the receive function result in a data stream, timing information, and associated received signal
parameters being delivered to the PLCP sublayer. A similar functionality is provided for data transmission.
19.9.3 Overview of Interactions

The primitives associated with the PL CP sublayer to the ERP fall into two basic categories

a) Service primitivesthat support PL CP peer-to-peer interactions;
b) Service primitivesthat have local significance and that support sublayer-to-sublayer interactions.

19.9.4 Basic service and options
All of the service primitives described in this subclause are considered mandatory, unless otherwise specified.
19.9.4.1 PMD_SAP peer-to-peer service primitives

Table 19.9.4.1 indicates the primitives for peer-to-peer interactions.

Table 19.9.4.1 PMD_SAP peer-to-peer services

Primitive Confirm

PMD Data

Request Indicate
X X

Response

19.9.4.2 PMD_SAP sublayer-to-sublayer service primitives
Table 19.9.4.2 indicates the primitives for sublayer-to-sublayer interactions.

Table 19.9.4.2 PMD_SAP sublayer-to-sublayer services

Primitive Indicate Confirm
PMD TXSTART

PMD TXEND

PMD ANTSEL

PMD TXPWRLVL
PMD MODULATION
PMD PREAMBLE
PMD RATE
PMD_RSSI

PMD SQ

PMD_CS

PMD_ED

B
B

Response

XXX|X XXX |3

X[X]X]X

19.9.4.3 PMD_SAP service primitive parameters

Table 19.9.4.3 shows the parameters used by one or more of the PMD_SAP service primitives.
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1 Table 19.9.4.3 List of parameters for the PMD primitives
2
Parameter Associated primitive Vaue Description

TXD_UNIT PMD_DATA .request 0to (2*n)-1, where nisthe This parameter
number of bits per symbol for the | representsasingle
modulation and rate specified in block of data, which,
PMD_MODULATION.request inturn, is used by the
and PMD_RATE.request PMD to be encoded
primitives. into a transmitted

symbol.

RXD_UNIT PMD_DATA. indicate 0to (2*n)-1, where nisthe This parameter
number of bits per symbol for the | representsasingle
modulation and rate specified in symbol that has been
PMD_MODULATION.request demodulated by the
and PMD_RATE.request PMD entity.
primitives.

MODULATION | PMD_MODULATION.request | ERP-DSSS, ERP-CCK, PBCC, The MODULATION
ERP-PBCC, ERP-OFDM, DSSS- | parameter specifiesto
OFDM the PMD layer, which

ERP modulation
format isfor
transmission of the
PSDU portion of the
PPDU.

PREAMBLE PMD_PREAMBLE.request 0for long PREAMBLE selects

1 for short which of the ERP
preamble typesis used
for PLCP
transmission, when
applicable. It is not
applicable to ERP-
OFDM format.
ANT_STATE PMD_ANTSEL .request 1to 256 ANT_STATE selects

which of the available
antennasis used for
transmission. The
number of available
antennas is determined
from the MIB table
parameters.

TXPWR_LEVEL

PMD_TXPWRLVL.request

1-8 (max of 8 levels)

TXPWR_LEVEL
selects which of the
optional transmit
power levels should be
used for the current
PPDU transmission.
The number of
available power levels
is determined from the
MIB table parameters.

RATE

PMD_RATE.request

X'0A’ for 1 Mbit/s
X'14' for 2 Mbit/s
X'37 for 5.5 Mbit/s
X'6E’ for 11 Mbit/s

X'DC’ for 22 Mbit/s
X271’ for 33 Mbit/s

X'75' for 12 Mbit/s BPSK

RATE selects which of
the ERP dataratesis
used for PSDU
transmission.

Note that the OFDM
rates are the raw,
uncoded ratesasin
17.3.7and 17.5.5 and
represent the rates
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X'E7' for 24 Mbit/s QPSK
X'4B’ for 48 Mbit/s 16 QAM
X'AA’ for 72 Mbit/s 64QAM

existing at this
interface.

RSSI

PMD_RSSlI.indicate

8 bits of RSSI (256 levels)

The RSS| isameasure
of the RF energy
received. Mapping of
the RSSI valuesto
actual received power
is implementation
dependent. See
19.9.5.14.

PMD_SQ.indicate

8 hits of SQ

This parameter isa
measure of the signal
quality received by the
ERP during the PLCP
preamble and header.
It isnot applicable to
ERP-OFDM format.
See 19.9.5.15

PMD_CS.indicate

0 for DISABLED
1 for ENABLED

ThePMD_CS
(preambl e detect)
primitive in
conjunction with the
PMD_ED providesthe
CCA status through
the PLCP layer
PHY-CCA primitive.
PMD_CSindicatesa
binary status of
ENABLED or
DISABLED. PMD_CS
is ENABLED upon
detection of Barker
code or OFDM sync
signals. PMD_CSiis
DISABLED otherwise.

ED

PMD_ED.indicate

0 for DISABLED
1 for ENABLED

The PMD_ED (energy
detect) primitive, along
withthe PMD_SQ,
provides CCA status at
the PLCP layer
through the PHY-CCA
primitive. PMD_ED
indicates a binary
status of ENABLED or
DISABLED.

PMD_ED is
ENABLED when the
RSS! indicated in the
PMD_RSSI is greater
then the detection
threshold. PMD_ED is
DISALBED otherwise.

OO, WNE

19.9.5 PMD_SAP detailed service specification

The following subclauses describe the services provided by each PMD primitive.
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19.9.5.1 PMD_DATA.request

This primitive is the same as that defined in 17.5.5.1 and 18.4.5.1 except that the parameter TXD_UNIT is expanded
in scope to reflect the supported modulation formats of ERP as defined in 19.9.4.3.

19.9.5.2 PMD_DATA.indicate

This primitive is the same as that defined in 17.5.5.2 and 18.4.5.2 except that the parameter RXD_UNIT is expanded
in scope to reflect the supported modulation formats of ERP as defined in 19.9.4.3.

19.9.5.3 PMD_MODULATION.request

This primitive is the same as that defined in 18.4.5.3 except that the parameter MODULATION is expanded in
scope to reflect the supported modul ation formats of ERP as defined in 19.9.4.3.

19.9.5.,5 PMD_PREAMBLE.request

This primitive is the same as that defined in 18.4.5.4, including the definition of the parameter PREAMBLE. This
primitiveis not used in association with transmission of ERP-OFDM modulations.

19.9.5.7 PMD_TXSTART.request

This primitive is the same as that defined in 17.5.5.3 and 18.4.5.6.

19.9.5.8 PMD_TXEND.request

This primitive is the same as that defined in 17.5.5.4 and 18.4.5.7.

19.9.5.9 PMD_ANTSEL.request

This primitiveisthe same as that defined in 18.4.5.8, including the definition of the parameter ANT_STATE.
19.9.5.11 PMD_TXPRWLVL.request

This primitiveisthe same asthat defined in 17.5.5.5, including the definition of the parameter TXPWR_LEVEL.
19.9.5.12 PMD_RATE.request

This primitive is the same as that defined in 17.5.5.6 and 18.4.5.10, except that the parameter RATE is expanded in
scope to reflect the supported ERP transmission rates as defined in 19.9.4.3.

19.9.5.14 PMD_RSSL.indicate

This primitive is the same as that defined in 17.5.5.7 and 18.4.5.11, including the parameter RSSI. This primitiveis
used to aidin link optimization algorithms such as roaming decisions.

19.9.5.15 PMD_SQ.indicate

This primitive is the same as that defined in 18.4.5.12, including the parameter SQ. This primitiveisnot used in
association with reception of ERP-OFDM modulations. This primitiveis used to aid in link optimization algorithms
such asroaming decisions.

19.9.5.16 PMD_CS.indicate

This primitive is the same as that defined in 18.4.5.13, except that its use is expanded for use with all ERP
modulation types as described in 19.3.5.
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19.9.5.17 PMD_ED.indicate

This primitive is the same as that defined in 18.4.5.14, except that its use is expanded for use with all ERP
modulation types as described in 19.3.5.

OOk WN -
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1 Annex A Protocol implementation conformance statement (PICS)
2 Proforma (normative)
3
4
5 A.3Instructions for completing the PICS proforma
6
7 A3l
8
9  Changethe5'" paragraph as shown:
10 The PICS proformafor a station consists of A.4.1through A.4.4 inclusive, and at least one of A.4.5, A.4.6, or-A4.7,
11 A4.8, A4.9 or A.4.12 corresponding to the PHY implemented.
12
13
14 A.4 PIC Proforma
15
16  A.4.3-IUT Configuration
17
18 Insert an entry CF 10 to the table as shown
Item IUT Configuration References | Status | Support
* CF10 | Extended Rate PHY layer 19 0.2 YesO
NoO
NA O
19
20 A.4.4 MAC protocol
21
22 Insert the following into A.4.4.1, numbering as appropriate
23 A.4.4.1 Mac Protocol capabilities
24
Item Protocol Items Reference | Status | Support
PC16 Set dot11ShortPreambleOptionlmplemented to 1 7314 CF10: | YesO
M NoO
NA O
PC17 Set PBCC subfield as described in reference 7.3.1.4 CF10: | YesO
M NoO
NAO
PC18 Set DSSS-OFDM subfield as described in 7.3.1.4 CF10: | YesO
reference M NoO
NA O
PC19 Set channel agility subfield as described in 7314 CF10: | YesO
reference M No O
NA O
PC20 Set Short Slot Time subfield as described in 7.3.1.4 CF10: | YesO
reference M No O
NA O
PC21 Monitor each received short time slot subfield and | 7.3.1.4 CF10: | YesO
take action as described in reference. M No O
NA O
PC22 Transmit the ERPInformation element in each 7.3.2.13 CF10: | YesO
transmitted Beacon or Probe Responsesin the M No O
format and with content as described in reference NA O
PC23 Receive the ERP Information element and employ | 7.3.2.13 CF10: | YesO
a protection mechanism when required prior to M NoO
transmitting information using ERP-OFDM NA O
modulation.
PC24 Determine the value of aCWmin based on the 9.2.12 CF10: [ YesO
characteristic rate set as described in the reference M No O
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NA O
PC25 Transmit control response frames at the largest 9.6 CF10: | YesO
basic rates |ess than equal to the rate received and M No O
with the same PHY options or use the highest NA O
mandatory rate if no basic rate meets the above
criterion.
PC27 Transmit broadcast or multicast frames at aratein | 9.6 CF10: | YesO
the basic rate set. M NoO
NA O
PC28 Transmit unicast frames at any supported rate 9.6 CF10: | YesO
selected by arate switching mechanism aslong as M No O
it is supported by the destination STA. NA O
PC29 Don't transmit at adata rate higher than the 9.6 CF10: | YesO
greatest rate in the Operational RateSet M No O
NA O
PC30 Use ERPInformation element to control use of 9.10 CF10: | YesO
protection mechanism as described in the M No O
reference NA O
PC31 Updated NAV islong enough to cover frameand | 9.10 CF10: | YesO
any response M No O
NA O
PC32 Support transmission of CTSto self sequence as 7.2.12, CF10: | YesO
described in the references 9.2.11, (@] No O
9.7 NA O
PC33 Support reception of CTSto self sequence as 7.2.12, CF10: | YesO
described in the references 9.2.11, M No O
9.7 NA O
PC34 Update NAV 9.10 CF10: | YesO
M NoO
NA O
1
2
3 Insert a new section A.4.12 for the ERP parameters.
4
5 A 4.12- ERP Physical Layer functions
6
7
Item PHY Features References Status Support
*ERP1 Transmit and Receive 19.3.2 CF10M YesONo O
ERP-DSSSdatarates 1 NA O
and 2 Mbit/s and ERP-
CCK datarates5.5and
11 Mbit/s
ERP1.1 Transmit and receive 19.3.2 CF10M YesONo O
ERP-OFDM datarates of NA O
6, 12, and 24 Mbit/s
ERP1.2 Transmit and receive 19.3.2 ERP1.0 YesONo O
ERP-OFDM datarate of NA O
9
ERP1.3 Transmit and receive 19.3.2 ERP1.0 YesONo O
ERP-OFDM datarate of NA O
18
ERP1.4 Transmit and receive 19.3.2 ERP1:0 YesONoO
ERP-OFDM datarate of NA O
36
ERP1.5 Transmit and receive 19.3.2 ERP1.0 YesONo O
ERP-OFDM datarate of NA O
48
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ERP1.6 Transmit and receive 19.3.2 ERP1.0 YesONo O
ERP-OFDM datarate of NA O
7!

* ERP2 Transmit and receive 19.3.2 CF10&HRDS9.1& HRDS9.2: | YesONo O
ERP-PBCC datarate of (0] NA O
22 Mbit/s

ERP2.1 Transmit and receive 19.3.2 ERP2:0 YesONo O
ERP-PBCC data rate of NA O
33 Mbit/s

*ERP3 Transmit and receive 19.3.2 CF10:0 YesONo O
DSSS OFDM data at NA O
same rates as ERP-

OFDM

ERP4 Support of ERP3 19.3.2 CF10.0 YesONo O
required PPDU formats NA O
as described in reference

ERP5 Able to transmit and 19.3.2 CF10M YesONo O
receive long and short NA O
DSSS aswell as OFDM
preambles

ERP6 Set SERVICE field bits 19.3.2.1 CF1oM YesONo O
for DSSS OFDM, ERP- NA O
PBCC, locked clocks,
and length extension (b0,
b2, b3, b5, b6, and b7)

ERP7 Set b1 & b4 of long and 19321 CF10M YesONo O
short preamble PPDU NA O
SERVICE field to zero.

ERP8 b2 shall besetto 1in all 19.3.2.1 CF10M YesONo O
long and short preamble NA O
PPDU SERVICE fields.

ERP9O Set bits b5, b6, and b7 of | 19.3.2.1, CF10M YesONo O
the long and short 19.3.2.1.2 NA O
preamble PPDU
SERVICE fields as
described in the
reference.

ERP10 Useclause 15 or 18 rates | 9.10 CF10:M YesONoO
when using protection NA O
mechanisms

ERP12 SIGNAL field setto 3 19.3.24 ERP3:M YesONo O
Mbit/sin all long and NA O
short DSSS-OFDM
PPDU formats as
described in the
reference.

ERP13 Calculate DSSS-OFDM 19.3.24.1 ERP3:M YesONo O
length with signal NA O
extension

ERP14 Set ERP-PBCC encoder 19.3.3.2 ERP2:M YesONo O
in state O at beginning of NA O
PPDU

ERP15 Set phase of ERP-PBCC | 19.3.3.2 ERP2:M YesONo O
relative to header NA O

ERP16 Use same pulse shapefor | 19.3.3.2 ERP2:M YesONo O
22 and 33 Mbit/s NA O

ERP17 Add signal extensionof 6 | 19.3.2.3.1 CF10:M YesONo O
ns NA O
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ERP18 Simultaneous CCA on 19.35 CF10M YesONo O
long preamble Barker, NA O
short preamble Barker,
and OFDM

ERP19 CCA with energy detect | 19.35 CF10M YesONo O
above threshold and NA O
carrier sense

ERP20 Decode as DSSS-OFDM | 19.3.6 ERP3:M YesONo O
if signal field indicates 3 NA O
Mbit/s

ERP21 Able to automatically 19.3.6 CF10:M YesONo O
detect format of long NA O
preamble Barker, short
preamble Barker, and
OFDM and receive
appropriately.

ERP22 Comply with local 194.1 CF10M YesONoO
regulatory frequency NA O
allocation requirements

ERP23 Use frequency plan for 19.4.2 CF10M YesONoO
2.4 GHz NA O

ERP24 Comply with regulatory 1943 CF10M YesONo O
Spurious emissions NA O
regulations

ERP25 Slot time requirements 19.4.4 CF10:M YesONo O

NA O

ERP26 Implement Short Slot 19.4.4 CF10:0 YesONo O
Time option NA O

ERP27 Use 10ns SIFStime 19.4.6 CF10oM YesONo O

NA O

ERP28 Comply with regulatory 19.4.7.1 CF1oM YesONo O
transmit power NA O
reguirements

ERP29 +25 PPM frequency 19.4.7.2 CF10M YesONo O
tolerance NA O

ERP30 Use locked clocks 19.4.7.2, 19.4.7.3 | CF10:M YesONo O

NA O

ERP32 Tolerateinput level of — 19.5.3 CF10M YesONo O
20dBm NA O

ERP33 Use specified transmit 1954 CF10M YesONo O
mask NA O

ERP34 Meet sensitivity for al 195.1 CF10M YesONo O
supported data rates NA O

ERP35 Reject adjacent channels | 19.5.2 CF10M YesONoO
asinTable9lin NA O
17.3.10.10rin18.4.8.3
as appropriate

ERP36 Coherent transition of 19.7.2,19.7.2.7 ERP3:M YesONo O
ERP-DSSS to OFDM NA O

ERP37 Same signal shaping of 19.7.2.1 ERP3:M YesONo O
ERP-DSSS and OFDM NA O

ERP38 Transmit power equal for | 19.7.2.2 ERP3:M YesONo O
ERP-DSSS and OFDM NA O
segments

ERP39 Align transition time 19.7.2.3 ERP3:M YesONo O

NA O

ERP40 Set transition phaseto 45 | 19.7.2.3 ERP3:M YesONo O

degrees NA O
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ERP41 Calculate ERP-OFDM 19.8.31 CF10:M YesONo O
TXTime NA O
ERP42 Calculate ERP-PBCC 19.8.3.2 ERP2:M YesONo O
TXTime NA O
ERP43 Calculate DSSS-OFDM 19.8.3.3 ERP3:M YesONo O
TXTIME NA O
ERP44 Revertto 20nsslottime | 7.3.1.4 CF10:M YesONo O
when establishing NA O
association with along
slot time STA.
ERP45 Support TXVECTOR 9.2 CF10:M YesONo O
and RXVECTOR as NA O
described in reference.
ERP46 Terminate single carrier 19.7.2.4 ERP3:M YesONo O
segment smoothly NA O
1
2
3 Annex C Formal Description of MAC operation (normative)
4
5
6 Insert alineto the ElementI D sort routine as shown and change the revision suffix:
; /*********************~k********************~k************************
9  * ElementlD sort
lo *-k-k*********-k*********-k-k*********-k*********-k***********************/
11  newtype ElementID inherits Octetstring operators all;
12 adding literals eSsld, eSupRates, eFhParms, eDsParms,
13 eCfParms, eTim, elbParms, eCtext, eERP, eExtSupRates;
14  axioms
15 eSsld == mkOS(0, 1); /* service set identifier (0:32) */
16 eSupRates == mkOS(1, 1); /* supported rates (1:8) */
17 eFhParms == mkOS(2, 1); /* FH parameter set (5) */
18 eDsParms == mkOS(3, 1); /* DS parameter set (1) */
19 eCfParms == mkOS(4, 1); /* CF parameter set (6) */
20 eTim == mkOS(5, 1); /* Traffic Information Map (4:254) */
21 elbParms == mkOS(6, 1); /* IBSS parameter set (2) */
22 eCountry == mkOS(7, 1); /* Country Information (8:254) */
23 eHopParm == mkOS(8, 1); /* FH Hopping Parameters (4) */
24 eHopTable == mkOS(9, 1); /* FH Hopping Table (6:254) */
25 eRequest == mkOS(10, 1); /* Request (3:254) */
26 eCtext == mkOS(16, 1); /* challenge text (128, see 8.1.2.2) */
27 eERP == mkOS(42, 1); /* ERP Information element */
28 eExtSupRates == mkOS(50, 1); /* Extended Supported Rates (1:255) */
29  endnewtype ElementID;
30
31 Insert new elementsin the Capability field assignments sort routine and change the revision suffix:
% /********************************-k*********-k************************
34 * Capability field bit assignments sort
35 *******************************************************************/
36  newtype Capability inherits Bitstring operators all;
37  adding literals cEss, clbss, cPollable, cPollReq, cPrivacy, cShortPreamble, cPBCC, cChannel Agility. cShortSlot,
38  cDsssOfdm
39  axioms
40 cEss == S8(1,0,0,0,0,0,0,0) // 0x00; /* ESS capability */
41 clbss == $8(0,1,0,0,0,0,0,0) // 0x00; /* I1BSS capability */
12 cPollable == S8(0,0,1,0,0,0,0,0) // 0x00; /* CFpollable (sta), PC present (ap) */
413 cPollReq == S8(0,0,0,1,0,0,0,0) // 0x00; /* not CF poll req (sta), PC polls (ap) */

Copyright © 2003 IEEE. All rights reserved.

: ~A
COPYRIGHT 2003; Institute of Electrical and Electronics Engineers, Inc IS Draft, Sij&')t to cha‘]ge. Document provided by IHS Licensee=Federal Aviation Admin/9999507100, User=,
v 10/02/2003 07:49:13 MDT Questions or comments about this message: please call

the Document Policy Group at 1-800-451-1584.



HIGHER-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND IEEEP802.119/D8.2, April 2003

1 cPrivacy == S8(0,0,0,0,1,0,0,0) // 0x00; /* WEP required */
2 cShort Preamble == S8(0,0,0,0,0,1,0,0) // 0x00; /* Short Preamble */
3 cPBCC == 58(0,0,0,0,0,0,1,0) // 0x00; /* PBCC */
4 cChannelAgility == S8(0,0,0,0,0,0,0,1) // 0x00; /* Channel Agility */
5 cShortSlot == 0x00 // S8(0,1,0,0,0,0.0,0); /* Short Slot Time */
6 cDsssOfdm == 0x00 // S8(0,0,0,0,1,0,0,0); /* DSSS-OFDM modulation */
7
‘8 endnewtype Capability;
9
10 I nsert new elementsin the StatusCode sort routine and change the revision suffix:
1
12
13 /*******************************************************************
14  * StatusCode sort
15 *******************************************************************/
16  newtype StatusCode inherits Octetstring operators all;
17  adding literals successful, unspec_fail, unsup_cap,
18 reasoc_no_asoc, fail_other, unsupt_alg, auth_seq_fail,
19 ching_fail, auth_timeout, ap_full, unsup_rate, no_short preamble,
20 no Pbce, no_agility, no_short_slot, no_dsss ofdm;
21 axioms
22 successful == mkOS(0, 2);
23 unspec_failure == mkO(1, 2);
24 unsup_cap == mkOS(10, 2);
25 reasoc_no_asoc == mkOS(11, 2);
26 fail_other == mkOS(12, 2);
27 unsupt_alg == mkOS(13, 2);
28 auth_seq fail == mkOS(14, 2);
29 ching_fail == mkOS(15, 2);
30 auth_timeout == mkOS(16, 2);
3 ap_full == mkOS(17, 2);
32 unsup_rate == mkOS(18, 2);
3 no_short_preamble == mkOS(19, 2);
34 no_Pbcc == mkOS(20, 2);
35 no_agility == mkOS(21, 2);
36 no_short_slot==mkO $(24,2);
37 no_dsss ofdm==mkOS(25,2):
38  endnewtype StatusCode;
39

Copyright © 2003 |EEE. All rights reserved.

X A
COPYRIGHT 2003; Institute of Electrical and Electronics Engineers, Inc ZE Standards Draft, SJb]&t to Cha’]ge. Document provided by IHS Licensee=Federal Aviation Admin/9999507100, User=,
v 10/02/2003 07:49:13 MDT Questions or comments about this message: please call

the Document Policy Group at 1-800-451-1584.



IEEE P802.11g/D8.2, April 2003 SUPPLEMENT TO IEEE STANDARD FOR INFORMATION TECHNOLOGY—

1 Changethediagramap_tx_idle 2 asfollows:
2
3  (Changerevision suffix from eto f and delete symbols after Backoff(0,0) replacing with off-page connector to
4  chk_rts cts.)
5
IProcess Tx_Coordination AP lp_tx_idle 2f(10)
Ack, Cfend, Cts, Wake These transitions are
and MmCance! ignored TxC_ldle only present at APs
in TXC_ldle state. with point coordinator.
[ ] I 1
Pdu_ Entry when ; PsPoll TYCIACK
Reguest station wakes < (lr::]gfogt) >~"~ (rpdu, (e):éfoc)
fsdu up to transmit. endRx, rxrate) !
PsPolled tpdu:= im
| __{import(mBssid),
T f 2 kFi .
< e M) M | [meonmessa) )
tpdu:= set(endRx
fdsu! pdus +dSifsDelay,
(fsdu!fCur) Tifs)
Test if fsdu seq chk
fsduleol nmbr and tx data
Sse lifetime set.
(=0)
fsdulsaf:= segqnum:= if seqnum=4095 then 0
seclaniqm | else segnum+1 fi, fsduleol:= now +
! import (dot11MaxTransmitMsduL ifetime)
—
tpdu:= tpdu:=
setSeq(tpdu, setSeq(tpdu,
fedulsaf) fsdulsaf) .
]
‘txrate;= See 9.6 for rules
selectedtx [~ about sdlecting
datarate' transmit data rate.
TxTime(sAck_ See corresponding page of station
sLng/8,txrate| [ versionfor commentson use
ackctstime) with FH & IR PHYs.
TXTime( ||| length(fsdu! pdus(fsdu! Cur+1)),
txrage, frametime)
tpdu:= (2*aSifsTime) + ackctstime +
setDurl D(tpdu i |if (fsdu!fTot=(fsdu!fCur+1)) then O
_...T..'_ else ((2* aSifsTime) + ackctstime + frametime) fi)
tpdu:=setPwrM gt
(tpdu,import(
idot11PowerMan |
agementMode))
Backoff(
0,0)
6
7
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1  Insert the following new diagram called ap_tx_dcf_3.2 with revision suffix a after the diagram labeled
2 ap_tx_dcf_3.1.
3
IProcess Tx_Coordination_AP bp_tx_dcf_3.20(10)
1
See9.2.11 kyes) rxTime(length(
CTStosdf is tpdu),txrate,
aprotection frametime?)
mechanism.
(see 9.10) -
RTS/CTS rtsdu:= frametime2 +
is aprotection mkctl(cts, 2*aSifstime) +
(ves) mechanism. (see 9.10) \L lackctstime)
sCrcL.ng) > import( it CTS
dot11RtsThreshold)) and Backoff
(not fsdu!grpa) and ((fsdu!fCur=0) —
or retry(tpdu) or (fsdu!resume))
and (not import(mCfp))
BkDone( N
bstat) / | / frBTT
PduConfirm
(fsdu,
artial)
LBackoff( (false)
ow,-1) psmChg:= dot11PowerMan_
if curPsm= [~ agementM ode) Cancel
import( then false
rxTime(length( | dlse true fi
tpdu) txrate, [TxC_Backoff evepre— —
frametime?) chrQ:z ' Atw_start
inc(cTfrg)
Flfdllj(: frametime2 +
ctl(rts,  [|(3*aSifstime) + P
(2* ackatstime)) mEXIP,
cTfrg)
}mﬂd_ !
rts [T set(now-+dUsec
xRequest Wt
(aSifsTime),
(rtsdu,txrate) T4tg)
[ ]
{ ! * / h’xConfirm
4
5
6
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1 Changethediagramsta_tx_idle 2 asfollow:
2
3  (Changerevision suffix from eto f and delete symbols after Backoff(0,0) replacing with off-page connector to
4  chk_rts cts.)
5
IProcess Tx_Coordination_sta !sta_tx_i die 2f(11)
Ack, Cfend, Cts, Wake These transitions are
TxC_Idle and MmCancel ignored only present at
| in TXC_ldle state. Cf-pollable stations.
[ I ] I 1
Pdu_ Entry when CfPoll imj > >
" port TxCfAck
Request station wakes TBTT
fsdu Up to transmit, (endRX, ) (m\!C/fp) ! (endRx, )
; tpdu:=
not import
< mBkﬁg) (> @ @ ( TxC_Cfp ) dcfent:= -1 mlz:Ffr;nkwe( -
]
tpdu:=
fsdu! pdus * Atw_Start
(fsdulfCur)
Testif fsdu seq BkDone import(mBssld),
fsduleol nmber and tx (dcfent) import(mBssid), [~
else lifetime set. )
(=0)
fsdulsaf:= segnum:=if seqnum=4095 then 0
se(;jniqm | else segnum+1 fi, fsduleol:= now +
: import (dot11MaxTransmitMsduL ifetime)
R (true)
tpdu:= tpdu:= send dcfow:=cow,
setSeq(tpdu, fsdu!pdus frag - OCW_:&i mcv(/
fedulsaf) (fsdulfCur) . ;
]
‘txrate;= See 9.6 for rules
selectedtx [~ about selecting
datarate' transmit data rate.
) SAckCtsL.ng/8, With FH PHY, if next fragment Atim
TXTime( || txrate, will be after a dwell boundary, Window
ackctstime) Duration/ID may be set to
! one ACK time plus SIFS time.
) length(fsdu! pdus(fsdu! cur+1)),
Txtime( txrate,
! frametime)
tpdu:= aSifsTime + ackctstime +
setDurld(tpdu, if (fsdu!fTot = (fsdu!fCur+1))
. then 0
else ((2xaSifsTime)+
ackctstime +
tpdu:= frametime) fi)
setPwrMgt(
tpdu, import(
dot11Power_
Management_
Mode))
Backoff(
0,0)
6
7
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HIGHER-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND

IEEEP802.119/D8.2, April 2003

1 Insertthefollowing new diagram called sta_tx_dcf_3.2 with revision suffix a after the diagram labeled

2  sta_tx_dcf_3.1.

!Proceeﬁ Tx_Coordination_sta

ka tx_dcf_3.2b(11)

h’xConfi rm

1
See9.2.11 (ves) ITxTime(length(
CTStosdf is tpdu),t_xrame,
aprotection frametime2)
mechanism.
(see 9.10) -
RTS/CTS rtsdu:= frametime2 +
is aprotection mkctl(cts, 2*aSifstime) +
mechanism. (see 9.10) eckctstime)
v (TS, e 9 \L Ll LM
sCrcLng) > import( it CTS
dot11RtsThreshold)) and Backoff
(not fsdu!grpa) and ((fsdu!fCur=0) —
or retry(tpdu) or (fsdu!resume))
BkDone( N
st / ! / BTT
PduConfirm
(fsdu,
artial)
E&ackoff( (false)
cw,-1) psmChg:= dot11PowerMan_
if curPsm =" ™ JlagementMode) Cancel
import( then false
ITxTime(length( else true fi
tpdu) ixrate, [TxC_Backoff —
frametime2 mExIP:=true,
cTfrg:= ‘Atw_Star t
inc(cTfrg)
Flfdllj(: frametime2 +
cti(rts, [ {(3*aSifstime) +
X export
(2* ackctstime)) o b
cTfrg)
}Er\d_ !
rts [T set(now-+dUsec
xRequest gl
(aSifsTime),
(rtsdu,txrate) T4ts)
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IEEE P802.11g/D8.2, April 2003 SUPPLEMENT TO IEEE STANDARD FOR INFORMATION TECHNOLOGY—

1 Annex D ASN.1 coding of MAC and PHY MIB (normative)

2 Changethefollowing attribute definitions
3
4 dot11PHY Type OBJECT-TY PE
5 SYNTAX INTEGER {fhss(1), dsss(2), irbaseband(3), ofdm(4), hrdsss(5), erp(6)}
6 MAX-ACCESS read-only
7 STATUS current
8 DESCRIPTION
9 "Thisis an 8-bit integer value that identifies the PHY type
10 supported by the attached PLCP and PMD. Currently defined
11 values and their corresponding PHY types are:
12 FHSS 2.4 GHz =01, DSSS 2.4 GHz = 02, IR Baseband = 03,
13 OFDM 5GHz = 04, HRDSSS = 05, ERP=06"
14 ::={ dot11PhyOperationEntry 1}
15
16 dot11RTSThreshold OBJECT-TY PE
17 SYNTAX INTEGER (0..2347)
18 MAX-ACCESS read-write
19 STATUS current
20 DESCRIPTION
21 "This attribute shall indicate the number of octetsin an MPDU,
22 below which an RTS/CTS handshake shall not be performed,
23 except as RTS/CTSis used as a cross modul ation protection mechanism as defined in 9.10. An
24 RTS/CTS handshake shall be performed at the beginning of any
25 frame exchange sequence where the MPDU is of type Data or
26 Management, the MPDU has an individual addressin the Addressl
27 field, and the length of the MPDU is greater than
28 this threshold. (For additional details, refer to Table 21 in
29 9.7.) Setting this attribute to be larger than the maximum
30 MSDU size shall have the effect of turning off the RTSCTS
31 handshake for frames of Data or Management type transmitted by
32 this STA. Setting this attribute to zero shall have the effect
33 of turning on the RTS/CTS handshake for all frames of Data or
A Management type transmitted by this STA. The default value of
35 this attribute shall be 2347."
36 ::={ dot11OperationEntry 2 }
37

38 dot11SupportedDataRatesTxIndex OBJECT-TY PE

39 SYNTAX Integer32 (1..8255)

40 MAX-ACCESS not-accessible

41 STATUS current

42 DESCRIPTION

43 "Index object that identifies which data rate to access.
44 Rangeis1..8255."

45 ::={ dot11SupportedDataRatesTxEntry 1}

46

47 dot11SupportedDataRatesRxIndex OBJECT-TY PE

48 SYNTAX Integer32 (1..-8255)

49 MAX-ACCESS not-accessible

50 STATUS current

51 DESCRIPTION

52 "Index object that identifies which data rate to access.
53 Rangeis 1..-8255."

%! ::={ dot11SupportedDataRatesRxEntry 1}

55

56

57 In"Major sections' of Annex D, insert the followingtext to the end of " PHY Attributes" section:
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HIGHER-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND IEEEP802.119/D8.2, April 2003

1 -- dot11PhyERPTable ::= { dot11phy 14}

2 Insert the following into the 802.11 MIB in Annex D, between the section entitled: " End of dotll Hopping
3 Pattern TABLE" and the section entitled: “ conformanceinformation”:

4 okkkkkkkkhkhkhkhkhkhkh kbbb bk bbbk bbbk bbbk kkkkkkkkkkkhkhhkhhhhhhdddddddhhhhhhhx

5  --* dotl1PhyERPENtry TABLE

6 okkkkkkkhkkkkhkkhkkhkkhkkkkhkhkkkhkhkkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkhkhkkhkhhkhkhhkhkhkhkhkhkkkhkhkkhkhkkkhkkkhkk*x*%
7 dot11PhyERPTable OBJECT-TY PE
8 SYNTAX SEQUENCE OF Dot11PhyERPENtry
9 MAX-ACCESS not-accessible
10 STATUS current
11 DESCRIPTION
12 "Entry of attributes for dot11PhyERPEnNtry. Implemented as a
13 table indexed on ifIndex to allow for multiple instances on
14 an Agent."
15 ::={ dotllphy 14}
16
17 dot11PhyERPENtry OBJECT-TY PE
18 SYNTAX Dot11PhyERPENtry
19 MAX-ACCESS not-accessible
20 STATUS current
21 DESCRIPTION
2 "An entry in the dot11PhyERPENtry Table.
23 ifindex - Each 802.11 interface is represented by an
24 ifEntry. Interface tablesin this MIB module are indexed
25 by ifIndex."
26 INDEX {ifIndex}
27 :={ dotl1PhyERPTable 1}
28
29 Dot11PhyERPENtry ::= SEQUENCE {
30 dot11ERPPBCCOptionlmplemented TruthValue,
31 dot11ERPBCCOptionEnabled TruthValue,
2 dot11DSSSOFDM Optionlmplemented TruthValue,
33 dot11DSSSOFDM OptionEnabled TruthValue,
34 dot11ShortSlotTimeOptionlmplemented TruthValue,
35 dot11ShortSlot TimeOptionEnabled TruthVaue }
36
37
38 dot11ERPPBCCOptionlmplemented OBJECT -TY PE
39 SYNTAX TruthvVaue
40 MAX-ACCESS read-only
41 STATUS current
42 DESCRIPTION
43 "This attribute, when true, shall indicate that the ERP-PBCC modulation option as defined in 19.6 is
4 implemented. The default value of this attribute is false.”
45 ::={dot11PhyERPENtry 1}
46
47 dot11ERPBCCOptionEnabled OBJECT-TY PE
48 SYNTAX TruthvVaue
49 MAX-ACCESS read-write
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IEEE P802.11g/D8.2, April 2003 SUPPLEMENT TO IEEE STANDARD FOR INFORMATION TECHNOLOGY—

1 STATUS current
2 DESCRIPTION
3 "This attribute, when true, shall indicate that the ERP-PBCCoption as defined in 19.6 is enabled. The default
4 ; value of this attributeis false."
5  :={dot11PhyERPENtry 2}
6
7
8 dot11DSSSOFDM Optionlmplemented OBJECT-TY PE
9 SYNTAX TruthVaue
10 MAX-ACCESS read-only
11 STATUS current
12 DESCRIPTION
13 "This attribute, when true, shall indicate that the DSSS-OFDM option as defined in 19.7 isimplemented. The
14 default value of this attribute isfalse."
15 .= {dot11PhyERPENtry 3}
16
17 dot11DSSSOFDM OptionEnabled OBJECT-TY PE
18 SYNTAX TruthVaue
19 MAX-ACCESS read-write
STATUS current
DESCRIPTION

"This attribute, when true, shal indicate that the DSSS-OFDM option as defined in 19.7 is enabled. The
default value of this attribute isfalse."

::= {dot11PhyERPENtry 4 }

dot11ShortSlotTimeOptionlmplemented OBJECT-TY PE
SYNTAX TruthValue
MAX-ACCESS read-write
STATUS current
DESCRIPTION
"This attribute, when true, shall indicate that the Short Slot Time option as defined in 7.3.1.4 is
implemented. The default value of this attributeisfalse.”
::= {dot11PhyERPENtry 5}

dot11ShortSlotTime OptionEnabled OBJECT-TY PE
SYNTAX TruthVaue
MAX-ACCESS read-write
STATUS current
DESCRIPTION

S588YE REBKRXEIBNBRRBNIRS

41 "This attribute, when true, shall indicate that the Short Slot Time option as defined in 7.3.1.4 is enabled.
42 The default value of this attribute isfalse."

43 ;= {dot11PhyERPENtry 6 }

44

45

46

47 oKk kkkhkhkkhkhkhkkhkhkhkhkhkhhkhkhhhkhkhkhhkhkhkhhkhhhhkhhhhkhhhhkhhhkkhhhkkhhkkhkkkkkkkkkkk*x%

48 --* End of dot11PhyERPENtry TABLE

49 o kkkkkkkkkkkkkkkkhkhkhkkkhkhkhkkkhkkkhkkkhkhkhkkhkhkhkkhkhhkkhhhkkhkhkkhkhhhkkhkhkkhkkkkkkkkkkkkx%x

50

51 I nsert a new compliance group to the compliance statementsjust before the section: “OPTIONAL-GROUPS” :
52
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HIGHER-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND IEEEP802.119/D8.2, April 2003

1 GROUP dot11PhyERPComplianceGroup

2 DESCRIPTION

3 "Implementation of this group is required when object dot11PHY Type has the value of ERP. This group is mutually exclusive

4 with the groups dot11PhylRComplianceGroup and dot11PhyFHSSComplianceGroup.”

5

6 Insert the following text into the 80211 MIB in Annex D, after the definition of the
7  dotl1PhyFHSSComplianceGroup2 Object Group:

8 dot11PhyERPComplianceGroup OBJECT -GROUP

9 OBJECTS {dot11CurrentChannel,
10 dot11ShortPreambleOptionl mplemented,
11 dot11Channel AgilityPresent,
.12 dot11Channel AgilityEnabled,
13 dot11DSSSOFDM Optionl mplemented,
214 dot11DSSSOFDM OptionEnabled,
- 15 dot11PBCCOptionlmplemented,
- 16 dot11ERPPBCCOptionl mplemented,
17 dot11ShortSlotTimeOptionlmplemented,
18 dot11ShortSlotTimeOptionEnabled }
19 STATUS current
20 DESCRIPTION
21 "Attributes that configure the ERP."
22 = { dot11Groups 24}
23
24

Copyright © 2003 |EEE. All rights reserved.

X VN
COPYRIGHT 2003; Institute of Electrical and Electronics Engineers, Inc ZE Standards Draft, SJb]&t to cha’]ge. Document provided by IHS Licensee=Federal Aviation Admin/9999507100, User=,
v 10/02/2003 07:49:13 MDT Questions or comments about this message: please call

the Document Policy Group at 1-800-451-1584.



